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Original Communications 


PRESIDENT’S ADDRESS* 


By ARTHUR C. WHERRY, D.D.S., Salt Lake City, Utah 


HE response made by our Southern 
representative to the words of wel- 
come and friendly greetings from 
the City of St. Paul and the people of 
the great State of Minnesota, and the 
other representatives who have so cor- 
dially welcomed us here, deprives me of 
the privilege which I would gladly accept 
of expressing our great pleasure at meet- 
ing in this wonderful city, with its mar- 
velous convention hall, its delightful cli- 
matic conditions and the vast vacational 
opportunities which are evidenced on 
every hand. I am sure that the member- 
ship of the A.D.A. is genuinely appre- 
ciative of the effort which has been con- 
centrated in the plans and programs for 
our entertainment and education. 
During the past year, it has been my 
privilege to cooperate with the General 
Committee and the various special com- 
mittees preparing the plans for this An- 


*Read at the First General Meeting of the 
Seventy-Sixth Annual Session of the American 
Dental Association, St. Paul, Minn., Aug. 7, 
1934, 


Jour. A.D.A., September, 1934 1 


nual Session, and with the firsthand in- 
formation which I have been favored 
with, I am most happy to assure everyone 
within the hearing of my voice that we 
come here to the Twin Cities anticipat- 
ing a most delightful week and prepared 
for a most profitable Annual Session. 

It would be most ungrateful of me to 
proceed with the presentation of my an- 
nual address as prescribed by the regula- 
tions of our organization without express- 
ing a word of sincere appreciation and 
genuine commendation to these fine men 
and women of the Twin Cities who have 
been devoting themselves in a true spirit 
of service in the preparation for our re- 
ception, and I do now in behalf of the 
membership of the whole dental profes- 
sion express to them our sincere thanks 
and heartfelt appreciation and assure 
them that we will, with open minds and 
concentration of faculties, apply ourselves 
to profiting by their labors of love. 

I am appreciative of the fact that my 
time is limited—that you have always en- 
joyed a very comprehensive program, and 
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it is almost presumptuous for me to im- 
pose upon you at this time with detailed 
report of our activities and problems. 

Two years ago at Buffalo when you 
honored me by making me President- 
Elect, I was called on to speak, and at 
that time I pledged you I would do 
everything in my power for the advance- 
ment of our profession and its position in 
the realm of science. Little did I dream 
at that time the responsibilities which I 
was taking upon myself by that pledge. 

The past year has been one of tre- 
mendous interest—of limitless activity, 
perplexing problems, almost superhuman 
demands on a man’s ability and physical 
endurance. The atmosphere of human 
relationship has been one of hysteria and 
uncertainty. Sincere men have set up 
visionary ideals and outside influences 
have had mercenary designs and deep-laid 
plans for undermining the prestige of our 
honorable profession. Our Board of 
Trustees and elective officers have given 
of their time and talents devotedly and 
unselfishly. They have responded to 
every appeal from the Executive Secre- 
tary and the President, and I can assure 
you that we come before this vast audi- 
ence today prepared to give a full and 
complete accounting of our stewardship 
—not claiming infallibility, not seeking 
to win your praise or commendation ex- 
cept in such degrees as accomplishments 
and achievements merit; rather, coming 
before you in a spirit of pride and just 
elation, for we feel that, in large measure, 
we have been rewarded by a genuine 
spirit of cooperation and endorsement at 
the hands of the membership of our pro- 
fession. 

It has been my effort to present our 
economic problems in a manner to 
awaken an interest in the minds of our 
membership, and the response has not 
been disappointing. The past year has 
been one of great uncertainty in world 
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problems and national governmental af- 
fairs. Our President, Franklin Delano 
Roosevelt, has admitted the necessity of 
experimenting with problems confronting 
his administration. This admission in so 
great a man is true indication of great- 
ness, and when we realize that the past 
year in our own affairs has been carried 
on under such conditions, we can then 
understand that there were times of 
doubt and many occasions when exten- 
sive, careful study and analysis were re- 
quired before assuming to speak for the 
dental profession. 

Our officials have endeavored to ad- 
minister our problems in a spirit of hu- 
mility and understanding, seeking at all 
times the point of view and opinion of 
the men who direct dental affairs in the 
various sections of the United States, 
and today, in reporting to you, we take 
pride in the realization that we are able 
to report a year of progress. 

It is indeed gratifying to be able to 
report that our organization presents a 
united front, stronger in numerical posi- 
tion, and with less anxiety in problems 
of finance than we found ourselves a 
year ago. 

The great thing which I wish to call 
to your attention today is not a matter 
of numbers nor of finance, but the spirit 
or soul of the personnel of our organiza- 
tion. 

A year ago, we were beset on every 
side by doubts and fears and uncertainty. 
I have traveled extensively during the 
past year, from the Atlantic to the Pa- 
cific and from the Canadian Line to the 
Mexican border, and I have found the 
membership of our state organizations 
welded into a homogeneous fellowship 
and actuated by a spirit of determination 
and confidence. With such an attitude 
on the part of our membership, I can as- 
sure you today that whatever problems 
confront us, and there are problems—you 
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must not be deceived—the judgment, de- 
votion and will power of our membership 
will be sufficient to master. To my per- 
sonal observation, that is the most 
gratifying feature of my report today. 
There are many details which should be 
referred to; there are many legitimate 
problems which should be withheld for 
presentation to the House of Delegates; 
but the general picture of our situation is 
one that should be called to the attention 
at this time because it is the inspirational 
influence which should encourage each 
and every member of our profession to 
face the future with confidence and de- 
termined devotion to professional ideals, 
never fearing that the accomplishments 
of the past have been in vain. The great 
characters of dental history did not build 
on the sand: they builded a professional 
idealism into dentistry which has 
strengthened our position and guided us 
through the turbulent times of the past 
few years. Everywhere in my travels this 
year, I have found men and women of 
the dental world confident of the ulti- 
mate outcome and willing to do their 
part to solve the problems which confront 
us. 

One of the most important issues of 
the past year was the attitude of our pro- 
fession toward the all-important subject 
of the Federal Emergency Relief Act. 
At all times in the past, the membership 
of organized dentistry has been willing to 
meet humanity’s needs and serve and re- 
lieve the unfortunates of our communi- 
ties, and when the Federal administration 
set up a program and appealed to our 
profession for cooperation, we generously 
and patriotically subscribed uniformally 
to the program, and generously and de- 
votedly rendered humanitarian service 
without hesitancy or reservation. It is 
my opinion that because of this loyalty 
and willingness to serve and cooperate, 
our profession need have no fear of 
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the witchery of the various isms which 
have been promulgated in an effort to 
set up in the United States a new social 
structure for dental health service. I 
would not for one moment suggest that 
we should be overconfident or that we 
should be blinded to the necessity for 
alertness and close scrutiny of all pro- 
posed schemes: there are too many selfish 
influences seeking to capitalize on the 
present state of unrest and doubt for us 
to close our eyes to the situation; but our 
profession must be prepared to ‘present 
a comprehensive and workable program 
for the various problems which concern 
society relative to dental health service. 
I am not presumptuous in assuring you 
this morning that the investigation, re- 
search and comprehensive study which 
our economics committee has carried on 
during the past year will bring forth 
during this Session a proposed plan with 
constructive recommendations which will 
set forth organized dentistry’s answer to 
the various challenges which have been 
projected by agitators and outside influ- 
ences. 

Various reports have been presented 
relative to my attitude on the question of 
socialized service and I wish to go on 
record with a statement similar to one 
made at various meetings throughout the 
country. I have frequently been asked 
what my travels and observations have 
led me to believe, and I have at all times 
and under all conditions expressed my 
conviction that in this great Republic of 
ours, the established system of personal 
relationship between the professional 
medical or dental servant and his clien- 
tele will continue in the future on a plane 
and plan similar to that which has existed 
in the past. I am convinced that we must 
find ways and means to bring dental 
health service to a greater portion of the 
human family than has been privileged to 
enjoy this service in the past. This, in 
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my opinion, will in no manner interfere 
with or change the sacred relationship 
which has prevailed between the member- 
ship of the A.D.A. and their private 
clientele. The people of America have 
enjoyed the highest class of dental skill 
and service in all the world, and they 
are appreciative of this preeminent scien- 
tific service which the profession has ren- 
dered. They are not willing to sacrifice 
this relationship for untried substitutes. 
I realize that alarmists do not have this 
point of view. The stabilizing influence 
of the past year convinces me that this is 
a reasonable prophecy. It is true that, in 
many minds and in some circles, con- 
fusion exists regarding the attitude of 
organized dentistry in reference to the 
subject of possible changes in dental prac- 
tice. This confusion has been increased 
and intensified by some self-appointed 
persons who have presumed to circularize 
the membership of the profession with 
questionnaires, but I feel confident that 
the ultimate sane solution of these prob- 
lems will be developed in a just and 
reasonable manner by the House of Dele- 
gates of our organization. We must not 
disregard these disturbing influences and 
we should not tolerate the assumption 
of authority which some of these organ- 
izations presume to take upon themselves. 
There is but one national dental mind 
and influence, and that is the coordinated 
weight and strength of the American 
Dental Association speaking through 
properly constituted channels, seeking 
worthwhile counsel and _ cooperation 
wherever that cooperation and counsel 
can be found. In my opinion, at all 
times and under all conditions, the con- 
structive solution of these problems must 
be found in the united weight, influence, 
prestige and ability of organized dentis- 
try. 

I appeal to the membership of the pro- 
fession to analyze these arrogant, pre- 
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sumptuous influences and see that they 
are properly evaluated. In many in- 
stances, their intent and purposes are 
sincere and laudable, but their methods 
of presentation are wrought with hazard 
and danger because they create doubt in 
the minds of uninformed men and 
women. Unless our profession speaks 
with one voice, the possibilities for mis- 
understandings and impairment of in- 
fluence become genuine. We should with 
direct positiveness and emphatic deter- 
mination rid ourselves of all influences 
high or low which presume to usurp po- 
sition and the prestige of authority. 
While I am discussing this subject, I 
would call to the attention the possivility 
of danger in the building up of too many 
national organizations of specialized 
service. This system tends to disorganize 
our membership and impair our unit in- 
fluence. It tends to break down the cen- 
tralized strength of our organized influ- 
ence and prevents uniform understanding 
of our problems. During my travels this 
year, I found men of outstanding prom- 
inence in some of the national special- 
ties of dentistry who are among the most 
ignorant and uninformed on our national 
viewpoints, activities and service. This 
condition, in my opinion, is a most un- 
fortunate development and one which 
should be carefully analyzed. I believe 
these organizations are the offspring of 
our period of prosperity. When too many 
men felt that they were sufficient unto 
themselves and that their particular 
specialty was sufficient unto itself, with- 
out properly evaluating and appreciating 
the centralized influence of the parent or- 
ganization, I believe there came into 
existence too many divergent influences. 
There should be a systematic, well-defined 
program to tie these national organiza- 
tions into the parent organization so that 
men would not come to the annual meet- 
ing of their own particular specialty and 
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go away without attending the A.D.A. 
meeting, with its legislative activities and 
its constructive efforts for the preserva- 
tion of the profession as a whole. In the 
past, too many outstanding men of our 
profession have said, “I have attended the 
annual meeting of such-and-such a spe- 
cialized service and the A.D.A. meeting 
holds nothing for me.” This is a fallacy, 
and it indicates a very hazardous position 
for any worthwhile member of our pro- 
fession. During the past year, if it had 
been left to the various specialties of den- 
tistry to protect the profession from the 
agressive demands and efforts of the com- 
mon enemy, the specialties would have 
found themselves ready for a nudist 
colony! 

In my opinion, dentistry should have a 
genuine spirit of friendly cooperation and 
understanding with the one voice which 
speaks for organized medical service, 
namely, the American Medical Associa- 
tion. False ideas of prestige and segrega- 
tion should be eliminated. We are both 
agencies for rendering health service to 
suffering humanity. Our professional 
brethren of the medical world are in 
truth our brethren. Their ideals are our 
ideals; their interests are our interests. 
We should have in force an effectively 
functioning set-up, a coordinating organ- 
ization so that these two great professions 
should see alike and speak alike for the 
protection of the ideals of professional 
service. With this idea in mind, I have 
arranged for a distinguished representa- 
tive of the American Medical Associa- 
tion, a wise and well-posted adviser of 
the medical profession, to interpret for 
this convention the present-day point of 
view of organized medicine on the essen- 
tials of future professional health service 
as it is understood by the leaders of the 
American Medical Association. At this 
time, I would urge every member of our 
profession to give audience to this au- 


thority from the medical field, for he 
brings us a message which suggests an 
answer to our own problems and is in- 
terpretive of our own viewpoints. When 
the prestige and influence of these two 
great professions can be coordinated to a 
common point of view for the interpreta- 
tion of problems of future professional 
service, we will have gone a long ways 
toward eradication and elimination of 
misunderstanding and dissension. 

In the past, we have been content to 
centralize a large portion of our annual 
meetings on the presentation of scientific 
problems and the promulgation of ad- 
vanced scientific material. This year, I 
feel that our House of Delegates and the 
membership as a whole should give time 
and attention, thoughtful analysis and 
devout prayer to the development of a 
general program for the future conduct 
of professional practice. When we have 
developed this program, every true, 
loyal member of our profession should 
give it his genuine, whole-hearted en- 
dorsement and support. The future of 
our position as it pertains to the general 
practice of our profession will mean and 
must mean a continuation of the confi- 
dential relationship which has in the past 
and does today exist between the patient 
and the family dentist. This relationship 
is fundamental and must be sacred, free 
from the interference of mercenary third 
parties, who may seek to capitalize the 
value of our professional service to the 
detriment and misfortune of suffering 
humanity. 

During the past year, I have concen- 
trated my effort in making contacts with 
the membership of the profession in an 
endeavor to develop in the individual 
member a proper appreciation and evalu- 
ation of membership in organized den- 
tistry. The contacts which I have made 
in about twenty-nine states has convinced 
me that this was a worthwhile service 
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and one that every state organization 
should continue during the coming year 
at least. Every state and every individual 
city has many worthwhile, sincere, eli- 
gible and ethical members of the profes- 
sion who have been content to remain un- 
affiliated because the personal value of 
A.D.A. service and organized dentistry’s 
influence has never been visualized for 
them. I believe it is a sacred duty of or- 
ganized dentistry in all of its ramifica- 
tions to the uninformed member of our 
profession to vizualize the value of or- 
ganized dentistry to him. It is not his 
fault that he has failed to affiliate and 
cooperate with organized dentistry if the 
gospel of organized dentistry has never 
been carried to him. During the past 
months, I have had many members of 
the profession write to me, expressing 
their appreciation for an awakening to 
the advantages of dentistry. This is a 
mission which organized dentistry should 
not neglect until all worthwhile, eligible, 
ethical dentists have been made to realize 
and appreciate the duty which they owe 
to organized dentistry and the privilege 
which organized dentistry offers them. 
During the past year, it has been our 
effort to convince the individual man that 
organized dentistry gives him indirectly 
far more, in financial reward, than it 
exacts of him. Therefore, I feel that the 
membership drive which is planned for 
this year should be inaugurated with en- 
thusiasm and devotion. Let no state of- 
ficer or committeeman fail to do his part, 
for he is the ambassador of organized 
dentistry to the individual who has not 
been educated to the advantages which 
organized dentistry offers him. When 
we have with enthusiasm and sincerity 
carried this program to the men of our 
profession throughout the entire United 
States, organized dentistry will present 
the greatest potential weight and influ- 
ence for the advancement of our profes- 


The Journal of the American Dental Association 


sional life that it has ever been able to 
recruit. 

In the presentation of this plea for or- 
ganization and a consideration of dental 
economics, I would not wish to be mis- 
understood as detracting from or depre- 
ciating the value of our scientific studies 
and efforts. Organization cannot go for- 
ward on a sound basis except in propor- 
tion as our scientific service and accom- 
plishments merit. Therefore, to the work 
of those men of our profession who are 
carrying on in the advancement of our 
scientific research and position, I give my 
whole-hearted endorsement and com- 
mendation. During all the past years of 
the century, our profession has constantly 
and steadfastly climbed upward in the 
scale of scientific attainment and has been 
responsible for the success which our pro- 
fession has achieved. Scientific accom- 
plishments must be recognized, but, at 
the present time, let science and business 
go hand in hand. May the head rule the 
heart and the heart guide the hand. 

I appeal to the membership of our pro- 
fession to adhere steadfastly to the ideals 
of our professional code, continuing in 
your loyalty to the traditional precepts 
which our profession has advocated and 
practiced, with confidence in the loyalty 
and devotion of the American people 
who have been in the past and are today 
proud of the membership of the dental 
profession. 

During this year, the recognition and 
honors which the representatives of the 
public have accorded our profession con- 
vince me that the prestige of our pro- 
fessional achievements is not unappre- 
ciated, and that, in the future as in the 
past, the American people will continue 
to insist on and demand the highest de- 
gree of professional service, and, in re- 
turn, will reward the membership of the 
dental profession in proportion to their 
worthiness and service. 
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STAINLESS STEEL DENTURES 


By EDWIN H. MAUK, D.D.S., and FRANK C. LARSEN, D.D.S., San Francisco, Calif. 


T is proposed to discuss certain phases 
of this subject which are thought to 
be of the greatest interest to our pro- 

fession at the present time, without going 
exhaustively into its chemistry and metal- 
lurgy, or the details of its technical proce- 
dures. With this object in view, the fol- 
lowing topics will be included: the origin 
of the stainless steel denture; the extent 
to which it has been adopted in Europe 
and the United States; the nature of the 
alloys used ; its advantages as compared to 
other metal bases, and the thermoplastics, 
with economic considerations; difficulties 
in working the material, limitations in its 
use and the necessity for avoiding certain 
types of cases; possibilities for its use by 
the individual dentist in the usual dental 
office laboratory, and reports on success- 
ful results in practice, also objections and 
failures. 


ORIGIN 


Since recent times, many nations and 
peoples have taken part in the develop- 
ment of materials to be used in dental 
prosthesis. In early history, the Egyp- 
tians, Greeks, Romans and Etruscans all 
contributed a part, and, in more recent 
times, modern peoples have added their 
efforts. In many ways, the Egyptians 
were the most highly civilized of the 
ancient nations, and many dentures of 
ivory, wood and gold have been revealed 

*From the University of California, College 
of Dentistry. 


*Read before the San Francisco District 
Dental Society, Oct. 2, 1933. 
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in the finding of mummies, sarcophagi 
and urns. Belloni describes one of these, 
a gold denture, to which teeth carved of 
ivory were fastened. 

About the twelfth century, in Arabia, 
Abucalsis made dentures of bone and of 
ivory. The Romans practiced prosthesis 
during the time of Celsus and Galen. 
From the twelfth to the fifteenth cen- 
tury, there was evidently a considerable 
gap in the development of dentistry, in 
common with the other arts and sciences, 
which suffered a general arrest in prog- 
ress during the middle age. 

During the fifteenth century, Ambrose 
Paré constructed dentures with gold and 
silver bases, and, in the seventeenth cen- 
tury, Hemard made ivory dentures. The 
first plates of gold made in this country 
are attributed to John Greenwood, who 
practiced in New York during the middle 
of the eighteenth century. M. Delabarre 
and others, in the early part of the nine- 
teenth century, used a base of platinum 
for making continuous gum dentures. For 
a time, cheoplastic metal, introduced by 
L. A. Blandy, of London, during the 
same period, was popular, but it was dis- 
placed by vulcanite, introduced by 
Charles Goodyear. A little later, cellu- 
loid was brought into use, by Parks. It 
was soon discarded because of its lack of 
durability, but its use under another 
name has been revived in recent years in 
spite of its unreliable qualities. Cast 
aluminum was first advocated toward the 
end of the nineteenth century, and, since 
that time, has been extensively employed 
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for this purpose, but its uncertain dura- 
bility in contact with the oral fluids has 
prevented its more general use. 

Today presents us with another ad- 
vancement, the use of stainless steel as a 
material for artificial dentures. 

Mr. Harry Brearley, in 1913, noted 
the resistance of chromium steel to cor- 
rosion, and a detailed investigation led to 
the creation of an alloy termed stainless 
steel, which came into extensive use for 
cutlery. 

Many dentists will remember how, 


Fig. 1.—Hydraulic swaging press, 5-ton 
capacity. A cylindrical plunger is fixed at the 
top of the press. The dies contained in the 
cylinder below are forced against the plunger 
by the pump action. A longer lever is used 
to obtain the high pressure. 


during the World War, vague reports 
were made in regard to steel dentures be- 
ing produced in large numbers in Ger- 
many as an economy measure, and 
especially for soldiers. Some of these re- 
ports gave the impression that the den- 
tures were made entirely of steel, includ- 
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ing the teeth, in one piece. Somehow, it 
was implied that a casting process was 
used. This may have been due in part to 
the report that these dentures were pro- 
duced at the Krupp Steel Works. Also, 
the impression was conveyed that these 
dentures were lacking in our concept of 
good appearance, or rather, natural ap- 
pearance; for how could teeth formed of 
polished steel, exposed between the lips 
in conversation and in smiling, bear any 
resemblance to human teeth except in 
shape and size? 


Fig. 2.—Electric welder especially designed 
for dental work. The denture is being held in 
contact on the lower or fixed electrode. The 
upper, movable electrode, controlled by the 
right foot-pedal, is about to make contact. The 
make-and-break current switch is actuated by 
the left foot-pedal. 


It was concluded, however, that such 
dentures must be very durable and fairly 
efficient. 

Some details of these early reports, 
such as the idea of the one-piece cast 
construction together with steel tooth- 
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forms, were never confirmed; but, after 
the Armistice in 1918, some samples of 
thin, swaged (not cast) steel baseplates 
without any teeth mounted on them 
were brought to us from time to time by 
returning travelers and by dental sales- 
men. 

These sample denture bases, without 
exception, were all very thin and light 
and wonderfully strong, with a high, 
lustrous nontarnishing polish. The 
material was known as wipla metal, a 
product of the Krupp Steel Works, who 
were and still are the sole producers of 
the alloy under that trade name. The 
name is said to signify “like platinum,” 


Fig. 3—Forming counter dies of progressive 
size. I, die and molding ring on work bench. 
II, molding sand packed over die, leaving 
only central area exposed for pouring lead or 
Babbitt metal. Such a small counter die is 
needed only when marked elevations or de- 
pressions exist in the vault area. [/IJ-V, same 
procedure for producing counter dies, in- 
creasing in size, in which JI] indicates the 
usual size for the first counter die. 


though, of course, there is no platinum 
in the alloy. “Wipla” seems to be a 
coined word made up of the first two 
letters of the German word wie, which 
can be translated by the English word 
“like,” together with the first three let- 
ters of the word platina or platinum. 
Thus, we have wipla. 


The metal of which these baseplates 
were made turned out to be a chrome 
nickel iron, similar to alloys well known 
at that time as “austenal.” This name 
came from that of Roberts-Austen, an 
Englishman who had written extensively 
on steels, and gave rise also to the term 
“austenitic,” which is used in describing 
the physical structure of this series of 
alloys. Iron alloys of this type are com- 
monly known today as “stainless steel,” 
and their use is extending more and more 
widely into all branches of the manu- 
facturing industries, and the arts and 
crafts, with further possibilities as yet 
unknown. One dental author contends 
that we should say “stainless iron” in- 
stead of ‘‘stainless steel,’ because there is 


Fig. 4.—Lead tipped bronze mallet. One end 
is bored out and soft metal plugs (upper, 
right) are cast into it by means of the tapered 
ring (upper, right) placed over this end for 
the purpose. When the plug becomes battered, 
a new one is substituted. 


little or no carbon in these alloys, and a 
true steel contains carbon in considerable 
quantity as an essential constituent. We 
can hardly make a distinction on this 
basis, as cast iron, for instance, has a 
much larger carbon content than any 
steel. The name “stainless steel’’ has be- 
come so firmly established that it is 
hardly likely it will ever be changed, at 
least not for this reason. 

A whole series of alloys are called 
stainless steel, the mechanical and phys- 
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ical properties of which vary widely ac- 
cording to the amount of chromium 
present. 

The possibility of retarding corrosion 
by adding other metals to iron and steel 
has been proved. The addition of too 
high a percentage of other metals 
changes the chemical and physical qual- 
ities of the steel alloys so that they are 
not suitable for all purposes. The con- 
tent of chromium and other metals is 
therefore altered according to the char- 
acteristics required. 

The Krupp Steel Works manufactures 
two distinctive groups of rust-proof 
steels possessing widely different physical 
and chemical properties. The first of 
these, termed the VM group, comprises 


Fig. 5.—Lead tipped mallet in use. 


steels of great strength, able to with- 
stand heavy stresses. The _ second, 
termed the VA group, of austenitic 
structure, is distinguished by its exceed- 
ingly high resistance to corrosion, even 
when soft. The steels of the VM group 
contain in addition to 13 or 14 per cent 
of chromium, small portions of nickel; 
whereas the steels of the VA group have 
a higher content of chromium; that is, 
about 20 per cent, and a medium con- 
tent of nickel. It is from this latter 
group that steel dentures are made. 
The V2A steel or wipla, (the trade 
name of the Krupp product) is particu- 
larly suitable for dental- work, owing to 


The Journal of the American Dental Association 


its absolute immunity from corrosion 
by oral fluids or articles of food, and be- 
cause of its tensile strength which is 
nearly twice that of gold. Wipla can be 
rolled out into thin sheets and swaged in 
zinc, Babbitt metal or Spence metal dies 
with a degree of accuracy comparable 
with the gold alloys used for this pur- 
pose. 

With the advent of those early samples 
of steel baseplates brought to us after the 
World War Armistice, the superior qual- 
ities of the material were made obvious. 
Lightness, great strength, small bulk and 
an impregnable surface were features 
which made it seem highly desirable from 


Fig. 6.—Forming the sheet. The central 
vault area has been partly adapted with the 
soft-point mallet. It is now ready for trim- 
ming of the surplus metal and for swaging 
in the press with the first counter die. 


every clinical standpoint. Added to this 
was the element of low cost. 

Even in those former days of our 
booming prosperity as a nation, this was 
a powerful factor in the search for a den- 
ture material which would be better than 
gold alloys, if possible, and at a cost 
which would enable its more general use 
for patients of moderate means. ‘This 
stainless steel seemed to be the answer 
to the problem. The quest for a substi- 
tute apparently was successful. 
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But always at that time, and even 
now, one serious drawback in its use was 
mentioned. It may be that because its 
original application to this purpose was 
made in a steel factory plant, this 
weighty objection grew out of that asso- 
ciation. The fact that the details of the 
idea were worked out by a dentist in a 
dental office which was a part of that 
factory seems to have escaped notice. 

The dentist was Friedrich Haupt- 
meyer, who is still the director of the 
Krupp Steel Works dental clinic. At 
any rate, the idea was prevalent, and it 
may have been fostered by the originators 
of steel dentures, that this was a pro- 
cedure possible only in a factory, by 


Fig. 7—Partly formed sheet after swaging 
with first counter die. 


means of ponderous equipment; that 
somehow only a foundry could produce 
the dies, and that steel dies, or at least 
dies of some other hard material such as 
bronze, were essential in making steel 
dentures. 

As mentioned before, certain details 
such as these coming in the earlier re- 
ports were never confirmed. For the 
purposes of this discussion, it is not nec- 
essary nor important that they should be, 
but it is certain that such conceptions 
have done much to retard the develop- 
ment and the acceptance of this type of 
work, and the factory production idea 
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still persists in a modified form. In our 
investigation of the subject, we have 
found that the production of stainless 
steel dentures is not necessarily a factory 
or foundry process. Neither is it a trade 
secret, as many still seem to believe. 
Furthermore, it can be done by any den- 
tist or by any laboratory that can afford 
to purchase two essential items of equip- 
ment; namely, a swaging press (Fig. 1) 
and a spot-welding machine (Fig. 2). 
These, while expensive, are not more so 
than many other items of office equip- 
ment which are in common use in the 
usual office. The material can be bought 
without much trouble. Various dental 
dealers in Europe supply stainless steel 
sheet and wire the same as any other 
dental goods, although in this country 


Fig. 8.—Completed baseplate lamina (right) 
and reenforcing lamina (left) swaged together 
in relation shown by dotted line. The re- 
enforcement lamina is shown reversed. On the 
reverse side of the reenforcement lamina, a 
spacing wire has been partly spot-welded. 
When the laminae are finally spot-welded 
together, this wire will form a raised edge 
or finishing rim. (Compare Fig. 9.) It is 
frequently desirable to cut out all the central 
part of the reenforcing lamina before welding. 


the Krupp works have sought to restrict 
its sale solely to their licensees, the Aus- 
tenal laboratories, and to their affiliates. 


EXTENT OF ADOPTION 


The adoption of this material for den- 
tures has been much more rapid and ex- 
tensive in Europe than in this country, as 
might be expected. The essential details 
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of the process soon became well known 
there. Having a central factory labora- 
tory do the work of fabrication, as many 
preferred to do, is not so much of a draw- 
back over there either, because the dis- 
tances between principal cities are rela- 
tively so much less than in the United 
States, and people are not in so much of 
a hurry; but, undoubtedly, the most 
powerful influence in this foreign de- 
velopment was the economic depression, 
which prevailed in an acute form in the 
European countries long before its ef- 
fect began to be felt here. The advanced 
type of dental service in Europe, that 
which goes much beyond the immediate 
relief of toothache, extraction of teeth, 
simple fillings and dentures, is restricted 


Fig. 9—Completed baseplate with wire net- 
ting anchorage for plastic material used for 
mounting teeth. 


largely to the aristocracy and the more 
prosperous of the middle classes. They 
were all hard hit financially and the idea 
of a superior denture base giving a service 
comparable to that afforded by gold den- 
tures at a much lower cost would appeal 
to them very strongly. Remember, too, 
that the actual scarcity of gold and the 
difficulty of obtaining it for any indus- 
trial or professional purpose was, and 
still is, very acute. It seems that we may 
be coming to that very condition here. 
If so, stainless steel merits our most 
serious consideration as a gold substi- 
tute, and every effort should be made to 
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appreciate its good qualities, to under- 
stand its limitations and to master the 
technic of its use. 

In this country, it is largely in the trial 
stage as yet. In speaking of it, the den- 
tist may say he has tried it in a few den- 
ture cases with success, but is likely to 
be noncommital or dubious about the 
final result, evidently withholding judg- 
ment until time and experience have 
made possible a more conclusive verdict. 
In some instances, it is almost obvious 
that the dentist has made the trial for 
the sake of the novelty to the patient and 
himself of a new material, rather than 
from an intelligent knowledge and un- 
derstanding of its qualities in comparison 
with those of other materials. 


Fig. 10.—Completed stainless steel denture. 


Stainless steel dentures have so many 
advantages that it would be deplorable 
if our profession should resort to the ap- 
peal of novelty to foster their use. They 
can be recommended squarely and con- 
scientiously on their merits, for the wel- 
fare of the patient. One trouble may be 
encountered which has to do with the 
psychology of American patients. As a 
people, we have been consistently 
trained to the great desirability of the 
precious metals in all articles of personal 
use and adornment. This idea has ex- 
tended to dental restorations, probably 
to a greater degree than in any other 


| 


country. Pride of possession plays a 
strong part in this situation. Without 
recognizing or admitting it, patients may 
be unwilling to accept a base-metal sub- 
stitute, of a different color, though not 
necessarily a less desirable color than 
gold. In the name “steel” and all its 
association with machinery and_ hard- 
ware, they may have no pride of posses- 
sion, feeling perhaps that they are get- 
ting mouth hardware instead of mouth 
jewelry. Even the association of steel 
with the idea of bridges may fail to give 
it a place in the mouth. In order to in- 
duce the American people to accept this 
innovation now being put in their 
mouths, it may be necessary to give the 
material some fine sounding name which 
will not betray its base origin. This can 
easily be done. Americans are fond of 
slogans and appealing names. An in- 
stance of this sort of thing is the name 
vitallium, an outstanding example of an 
appealing trade name, which so cleverly 
incorporates the underlying thought of 
something necessary, something vital, or 
having to do with life. 

We might also go back to the Bible 
or to mythology for an idea for a name, 
as has already been done. Ahura-Mazda 
was one of the names of the Persian 
god of light, and so the linking of the 
name Mazda with electric lamps seems 
very appropriate. According to Biblical 
legend, Tubal-Cain was the first man 
renowned as a metal worker, as set forth 
in Genesis, and so a fanciful name such 
as tuballium or tubalite might “put 
stainless steel dentures over” as the pro- 
moters say. 

In Roman mythology, Vulcan was the 
god of fire, of metals and of the metal 
working crafts. We have already used 
his name for vulcanite, as a denture ma- 
terial: why not call stainless steel vul- 
canium? Such a name might convey the 
idea that this was a gift from the gods 
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and therefore divinely precious, rather 
than a base product. 


COMPARATIVE ADVANTAGES OF STAINLESS 
STEEL 


It has already been implied that stain- 
less steel dentures have some strong 
points of superiority over other metal 
dentures. Any such comparison must 
start with denture bases of gold alloy, 
since we cannot employ pure gold or 
nearly pure gold for that purpose. Its 
extreme softness and malleability must 
be overcome by combining other metals 
with it. Other noble metals do not add 
much hardness or stiffness to gold. We 
must then resort to a base metal for this 
purpose, usually copper or perhaps 
nickel. So we start our so-called gold 
denture with a debased alloy more or 
less subject to tarnish in the mouth, ac- 
cording to the amount and the nature 
of the base metal in the alloy. 

In this respect, the stainless steel alloys 
suitable for dentures are markedly 
superior. They are virtually immune to 
attack by any of the mouth fluids, or by 
food acids and alkalis in any such con- 
centration as could be tolerated by the 
oral tissues. In laboratory experiments, 
chlorine of considerable strength has 
some effect on them, but dentures are not 
likely to be exposed to strong chlorine un- 
der any circumstances. 

The specific gravity of stainless steel 
is far below that of gold, and because of 
its much greater stiffness and toughness, 
it is neither necessary nor desirable to 
make the steel denture as thick as one of 
gold alloy. Thus, it is even ‘ighter in 
actual practice than the specific gravity 
alone would indicate. The specific grav- 
ity of pure gold is 19.32; that of iron, 
7.85. Gold is thus shown to be about two 
and one-half times heavier than iron. 

John Shell says: “The addition of the 


other metals used in the alloys, either of 
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gold or of stainless steel, might make a 
difference of one decimal point in the 
above comparison.” 

It is good practice to make the steel 
denture base little more than half as thick 
as a gold base, which makes the compari- 
son in weight approximately as one to 
four in favor of the steel base. 

Thinness, which reduces the feeling of 
bulkiness of a denture in the mouth, is 
a quality extremely desirable to the pa- 
tient, and, of course, the steel denture is 
supreme in this quality. Another qual- 
ity, greatly prized by the patient, is the 
high thermal conductivity of a metal 
denture as compared to any of the ther- 
moplastic materials. The patient de- 
scribes this as a feeling of warmness or 
“aliveness,”’ and says that he can taste 
things better when wearing the metal 
denture than with the others; which is 
undoubtedly true. 

The physiology involved in this situa- 
tion seems not to be well understood, 
but it is well known that temperature 
plays a large part in the sensation of 
taste, and this is recognized in the cus- 
toms which prevail in the serving of 
foods. For instance, coffee becoming 
cold in the cup is insipid and disappoint- 
ing to the taste. Conversely, ice-cream, 
which seems properly flavored in its 
frozen state, becomes sickeningly sweet 
when melted to room temperature. The 
coffee that is too cold and the ice-cream 
that is too warm both fail to give pleas- 
ing taste sensations. 

The highly specialized nerve terminals 
which receive and transmit the sensation 
of taste are supposed to be distributed 
only in the dorsum of the tongue as the 
so-called taste-buds, along with other 
sensory nerves, but are not found in the 
tissues of the vault. The sensory nerves 
of the vault apparently aid those of the 
tongue in the immediate perception of 
temperature, which is so essential to the 
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sense of taste. From this premise, it is 
reasonable to suppose that a denture 
which insulates the vault against rapid 
temperature changes interferes with the 
sense of taste in direct ratio to its insu- 
lating qualities. Metal being a poorer 
heat insulator than the thermoplastics 
used for dentures, a metal plate causes 
less taste interference. 

As to the thermal conductivity of stain- 
less steel, it is inferior in this respect to 
gold alloys. A comparison may be made 
by taking silver as the standard, with an 
index of 1; then gold, with an index of 
0.7, and iron, an index of 0.14. Thus, 
iron has an index one-fifth that of gold. 
Wipla metal is stated to have a thermal 
conductivity about one-third that of iron. 
By further comparison, this is approx- 
imately but one fifteenth that of gold. 
This ratio may be taken as approximately 
correct for other stainless steels of similar 
formula to wipla metal. 

Therefore, this comparison is appar- 
ently not favorable to stainless steel den- 
tures as regards thermal conductivity, 
but because they may be made much 
thinner than gold dentures should be for 
proper strength, their actual heat trans- 
mission in the mouth may be equal to or 
higher than that of gold plates. 

Reports of patients who have changed 
from vulcanite to steel dentures bear out 
this assumption. One expressed the dif- 
ference by saying that she had to be care- 
ful with the new denture not to burn the 
roof of the mouth by taking fluids too 
hot. 

The only other metal besides gold 
which has been extensively used for den- 
tures with any degree of success is 
aluminum. It is hardly worth while to 
compare this with stainless steel. The 
aluminum denture has had a place in 
dental practice mainly because it could 
be offered to the patient as a denture base 
a little better in some features than vul- 
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canite, and not so expensive as a gold 
denture. Nowadays, the new natural- 
color thermoplastics fit into this place 
better than aluminum, and have a more 
ready appeal to the patient. Aluminum 
is in the discard, and no doubt perma- 
nently so, not only from the economic 
standpoint, but also because the finished 
aluminum denture is so lacking in certain 
physical qualities that it does not justify 
the time and effort expended on its pro- 
duction. 

Comparison of stainless steel with the 
new thermoplastics is hardly a logical 
one either. They are simply in two dif- 
ferent classes, without similarity. None 
of the plastic denture materials can ap- 
proach steel or gold in thermal conduc- 
tivity, small bulk or durability. But the 
combination of a natural-color thermo- 
plastic as a material for mounting the 
teeth upon a stainless steel baseplate 
leaves but little to be desired. Such a 
denture even surpasses in many respects 
the continuous-gum porcelain denture, 
which has been considered the ultimate 
pinnacle of perfection in artificial den- 
tures; for the latter is undeniably more 
bulky, more subject to accidental break- 
age and more of a deterrant to normal 
taste function. 

Vitallium and orallium, the latest al- 
loys for denture bases, will still have to 
be proved by widespread use over a 
period of time; whereas, the stainless 
steel denture has already been in success- 
ful use in a great number of cases all 
over the world for more than twelve 
years. 

From the standpoint of economics, at 
least in cost to the patient, it should 
take its place somewhere between vul- 
canite, together with the other thermo- 
plastic dentures, as one group, and den- 
tures of any of the gold alloys as the 
other group, for the cost of the material 
is so low as to be virtually negligible. 
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From the standpoint of production costs 
involved in time and labor, it is some- 
what more expensive than either of the 
other groups except the continuous gum 
denture. This point will be taken up 
later in connection with some of the de- 
tails of the laboratory technic required. 

If a dentist commands a fee of $500 
for a set of dentures of gold or of steel, 
the actual cost of the material is a minor 
consideration; but in the case of the man 
who is earnestly trying to promote a 
similar high type of service to a larger 
group of patients of moderate means at a 
more moderate fee of perhaps from $100 
to $150, the cost of gold is a big item. 
At present prices, gold for a full upper 
denture would cost from $35 to $50, 
and this item must be carried over into 
the fee, where it would discourage many 
patients desiring this type of service. As 
a contrast to this, the cost of stainless 
steel for a denture may be approximately 
reckoned in so many cents instead of 
dollars, so that this item of cost may be 
practically ignored, and the fee can be 
based almost entirely upon the value of 
service plus office overhead costs. 

The time required to produce a steel 
denture is about the same as for a gold 
denture in favorable cases, and somewhat 
more in cases presenting a high, narrow 
vault form, pronounced rugae or thin 
ridge crests. More dies and counterdies 
are needed than for gold. The making of 
these, of course, consumes time, but there 
is a compensating saving in time by the 
use of spot welding instead of soldering 
to unite the parts, to make reenforce- 
ments and to attach anchorages for the 
material to be used in mounting the 
teeth. 

No soldering need be done, as it is not 
necessary for denture work, and has not 
proved very practicable, or satisfactory 
in its results so far on stainless steel. The 
parts to be united need not be invested 
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or otherwise clamped together as re- 
quired for soldering processes. They are 
merely held in contact with the fingers 
while being welded. No preheating is 
needed, and no pickling or other chemical 
treatment after welding. Spot welding 
leaves no discoloration except at the point 
where the electrode is applied. This dis- 
coloration is afterward ground and pol- 
ished off, and there is no flux to be re- 
moved. 

It is best to unite all strengtheners 
and finishing rims to the baseplate by 
spot welding. When this is carefully 
done, the edges of such parts are blended 
almost flush with the surface of the 
baseplate, so that very little grinding is 
needed in finishing. Anchorages for vul- 
canite and other thermoplastics are 
readily welded on, in the form of mesh 
netting, cups, strips or loops. 

Clasps of cast or wrought gold can 
also be attached by spot welding if they 
are designed with this purpose in view; 
in which case, they are assembled on the 
plaster model together with the base- 
plate, and lightly fixed in position by 
means of a flexible cable electrode which 
is held by hand to make contact wherever 
desired. After this, the assembly is re- 
moved from the model and the welding 
is thoroughly accomplished between the 
fixed electrodes. If it is desired for any 
reason, spots or strips of gold of high 
carat can be welded on at any designated 
position and then clasps or other attach- 
ments can be soldered to these gold spots 
by the ordinary methods. 


LIMITATIONS AND DIFFICULTIES 


The fact that stainless steel is so much 
less malleable and ductile than gold and 
that it quickly becomes work-hardened 
makes it more difficult to form into den- 
tures, although these conditions make 
the dentures more desirable when fin- 
ished. This difficulty is partly overcome 
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by the thinness of the sheet employed. 
This again leads to another difficulty; 
that is, an increased liability to tear the 
metal before it is fully adapted, because 
of its thinness. 

To overcome both of these difficulties, 
a series of dies and counterdies (Fig. 3) 
must be provided for repeated swagings 
so that the sheet will be formed from 
the vault outward. It is possible and has 
been found highly desirable to partly 
adapt the steel to the die by hammering 
with a mallet tipped with lead or Bab- 
bitt metal (Fig. +). This is done by di- 
recting the blows first into the vault, un- 
til this part has come into general con- 
tact with the die surface (Figs. 5-6). 
After this, the smallest counterdie, cover- 
ing only the vault, is used in the swaging 
press to set the metal and bring out de- 
tails in this area (Fig. 7). By proceed- 
ing in this manner, alternately swaging 
with the soft-point hammer and _ using 
counterdies of increasing size in the 
swaging press, the final adaptation is ac- 
complished when the steel is fully formed 
over the alveolar ridge areas, having been 
trimmed between swagings as necessary. 
Reenforcements or doublers are formed 
in the same manner, to be joined to the 
base by spot-welding (Figs. 8-10). 

Dies of zinc and counterdies of lead 
or Babbitt metal ordinarily are sufficient, 
but it is sometimes desirable to make a 
final swaging on a die of Spence metal, 
with soft rubber blocks in the cylinder 
of the hydraulic press. 

Prominent rugae must be built up on 
the model with wax so that they will be 
exaggerated on the zinc dies; likewise, 
thin, high prominences on the ridges, and 
as these and similar details rapidly be- 
come battered down and indistinct in 
swaging, fresh dies must be substituted. 
Even then, it is found difficult to adapt 
the metal to small depressions or high 
vaults. This may be an advantage in 
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some cases, owing to the vacuum effect 
of a number of small nonbearing areas, 
each one equivalent to a slight relief on 
the denture. As a general rule, which 
also applies to all metal dentures, it is 
best to avoid making stainless steel den- 
tures for high narrow vault cases. Any 
case which presents thin prominent ridges 
or narrow sharp depressions may involve 
dificulties which cannot be overcome in 
swaging with ordinary zinc dies and 
lead counterdies unless annealing is re- 
sorted to. 


ANNEALING 


In the handling of stainless steel in 
pressing operations, there is always the 
matter of annealing to be considered. 
When a ductile metal is cold pressed or 
hammered into shape, it becomes work 
hardened. It is usually found that press- 
ing leaves the material in this state, not 
only of considerable hardness, but of 
great internal strain. It is often necessary 
in the cold working operations to give 
intermediate softenings between the 
hammering and pressing. 

Annealing of stainless steel to the ex- 
tent required for denture work intro- 
duces another difficulty not met with in 
the use of gold alloys. Heating the metal 
in air, that is, in the presence of oxygen, 
to a desirable annealing temperature, is 
injurious to its characteristic qualities. 
The makers of wipla metal state that 
under no circumstances should it be 
heated in an open flame, as this will ren- 
der it absolutely unfit for use. Neither 
should it be quenched in acid after heat- 
ing. The best approved method to ren- 
der stainless steel ductile is to heat it 
uniformly to about 1150 to 1180 C. in 
the absence of air, then quench it in 
water at about 60 C. For this purpose, 
the Krupp Works use a bath of molten 
barium salts and an alkaline quenching 
bath, followed by pickling in a suitable 
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acid, which gives the metal its smooth 
surface. 

Such an annealing process requires 
special equipment; but it has been found 
that in cases of ordinary favorable vault 
form, and following the method of 
swaging outlined above, annealing may 
be omitted, with good results. 

(Some recent work done by Professor 
Shell and Dr. Larsen in the Department 
of Metallurgy, College of Dentistry, 
University of California, has shown that 
this annealing is possible with simple and 
inexpensive equipment. A further report 
on this may be available in a later paper.) 


POSSIBILITIES IN THE USUAL DENTAL 
OFFICE LABORATORY 


What are the possibilites of making 
stainless steel dentures in the ordinary 
dental office laboratory? This is largely 
a matter of equipment and space and the 
inclination of the individual to do his 
own laboratory work. It is true that 
stainless steel dentures may be swaged on 
an anvil with a hand sledge hammer, but 
few would care to undertake this labor, 
and the results might not satisfy exacting 
requirements. 

Any dentist who has made swaged gold 
dentures would find it a simple matter 
to make the necessary modifications in 
technic outlined above. Any commercial 
laboratory or a group of dentists employ- 
ing a technician jointly might profitably 
invest in the necessary equipment. While 
wipla metal for dental purposes can be 
bought at present in this country only by 
the licensees of the Krupp Co., other suit- 
able metals can be obtained either in this 
country or abroad. We have not as yet 
used any of the American stainless steels 
for dental plates, but there are some be- 
ing made here which appear to have 
formulas suitable for the purpose. The 
principle of the spot-welding machine is 
well known, though devices of this kind 
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small enough in size and electrical capac- 
ity to be suitable for dental work are not 
common. We know of none at present 
on the market in this country, but they 
can be readily obtained abroad at moder- 
ate cost. 

In view of these conditions, it is likely 
that many dentists wishing to utilize 
stainless steel dentures in their practices, 
will prefer to have the work of fabrica- 
tion done by a commercial laboratory li- 
censed by the Krupp Steel Works, or by 
some local technician who is enterprising 
enough to secure the necessary equipment 
and branch out independently in this 
work. 

It has previously been mentioned that 
soldering as it is done on gold dentures 
is not suitable or quite satisfactory for 
steel dentures. Consequently, one has to 
learn to think in different terms when 
considering the union of the parts of the 
baseplate and the anchorages for plastic 
material; that is to say, welding instead 
of soldering. (Reference is made here to 
fusion of gold solders with the baseplate 
by means of the ordinary gas blowpipe. ) 
Of all the methods of welding, that of 
electrical “spot’’ welding seems to be the 
most suitable. 

Spot welding must not be confused 
with other forms of electrical welding 
such as are in common industrial use, 
the most usual being that in which one 
of the electrodes is fused into and be- 
comes a permanent part of the work in 
hand, being constantly replenished for 
the purpose. As dentists generally are 
not familiar with spot welding, a brief 
consideration of its essential features is 
given in the following paragraphs. 

Spot welding, briefly defined, is the 
physical union of metal surfaces by fusion 
in acircumscribed area caused by the gen- 
erating of heat at an exact spot on the 
work involved by the passage of a low 
tension current through the resistance of- 
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fered by the metal, which is relatively 
high as compared with the remainder of 
the circuit. This heat is caused in part by 
the resistance of the metal to be welded, 
and in part by the contact resistance of 
the parts to be united. In order to obtain 
the best results, an alternating current 
should be used, by means of a transformer 
of which the secondary furnishes a low 
tension current of a few volts with high 
amperage. A fixed electrode carrier is em- 
ployed, with a movable upper portion, 
which permits the use of different kinds 
or forms of the electrodes. The pressure 
on a foot pedal effects the separation of 
the electrodes to permit placing the 
work, and similar pressure on a foot 
switch releases the current with a make 
and break action. The power is regu- 
lated according to the desire of the oper- 
ator by means of a plug in graduated 
openings connected with the transformer. 

This machine permits (1) direct weld- 
ing of work between the electrodes while 
they are held in end-to-end position with 
the aid of an electrical carrier and a mov- 
able jaw, and (2) indirect welding with 
the electrodes separated laterally and at- 
tached to flexible cables, by means of 
which they can be placed at any desig- 
nated spot or spots. 

There are four rules to be observed: 1. 
Surfaces must be in perfect contact. 
2. Surfaces must be clean. 3. The elec- 
trode at the point of application must 
have a section proportionate to the parts 
to be welded. The finer the electrode, 
the greater the resistance developed, the 
higher the temperature attained and the 
more rapid the generation of heat. 4. 
The strength of the current employed 
must correspond exactly to the melting 
point of the metal. The application of too 
much current in proportion to the size 
of the electrode will result in the burning 
of the work. 

In welding with the electrodes sepa- 


ively 
r of 
rt by 
ded, 
e of 
tain 
‘rent 
rmer 
low 
high 
tion, 
cinds 
ssure 
n of 
the 
foot 
nake 
‘egu- 
yper- 
ated 
mer. 
veld- 
vhile 
with 
nov- 
with 
d at- 
s of 
esig- 


tact. 
elec- 
must 
parts 
rode, 
the 
| the 
oyed 
Iting 
f too 
size 
ning 


sepa- 


rated laterally, one electrode constitutes 
the point of application at which two 
pieces of metal are to be united, the other 
electrode completing the circuit at some 
convenient point on one of the pieces 
only. The advantage of this procedure 
for dental purposes is that clasps, wires 
or other parts may be essential on a plas- 
ter model together with the plate and 
afixed to it in correct relation by means 
of the movable electrode of application. 
This permits removal of the assembly 
from the model and its subsequent com- 
plete welding with the electrodes in the 
end-to-end position without risk of dis- 
placement of the parts. The rules to be 
observed in this case are: 1. The point 
of the electrode representing the point 
of application must be as fine as possible 
without burning. 2. The electrode of 
contact must have as large a surface as 
possible for the ready passage of current 
without resistance. 3. The current must 
always pass through both pieces to be 
welded. 

With the welding of a steel denture 
properly completed, the process of attach- 
ing the teeth by means of any of the 
thermoplastics has no harmful action on 
either the surface of the metal or the 
welded edges, and as far as can be ascer- 
tained, the junction between these mate- 
rials and the steel is perfect, without 
shrinkage or separation. 


REPORTS ON RESULTS IN PRACTICE 


While on an extended tour in Europe, 
we received many reports on the use of 
stainless steel dentures in different coun- 
tries, including the Continent, England 
and Norway. Some of these dentures 
were made in local laboratories of the 
cities being visited, some in the dentist’s 
own laboratory and many in the Krupp 
works, where a large laboratory is main- 
tained to do this work for dentists all 
over Europe and other countries. 
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The reports were mainly favorable, 
but some dentists were skeptical as to the 
desirability of this material. Some fail- 
ures of the material were also reported, 
such as corrosion, discoloration and 
structural weakness causing breakage or 
distortion. Of course, wipla metal is 
not the only stainless steel used over 
there for dentures, and due allowance 
may be made in some of these cases for 
inferior metals and improper methods, 
especially annealing. 

A more recent report has lately been 
received from New Zealand of several 
failures there with discoloration and tend- 
ency to disintegration of the baseplates. 
These were attributed to substitution of 
inferior metals for those of known value 
and quality. 

Another complaint, and a more serious 
one in our estimation, concerned the 
faulty retention of upper dentures. Some 
men expressed the idea that this is a 
characteristic of the metal itself, that it 
does not have good molecular attraction 
with the tissues, owing to the high polish 
and consequent slipperiness of the sur- 
face, as it was stated. Instead of this 
being the case, our observation led us to 
believe that these men do not have such 
a conception of the essentials of impres- 
sion taking as to obtain the best results, 
nor do they, for the most part, carry out 
its details in their methods with sufficient 
thoroughness. 

It is a certainty that the success of a 
steel denture requires the most perfect 
impression, especially in the peripheral 
outline and the surface adaptation over 
the entire denture area that it is pos- 
sible to obtain in a given case, and, to- 
gether with these features, it is neces- 
sary to further treat the model to secure 
ample post-palatal seal. The laboratory 
technic is difficult enough, even with 
a good impression, and it is useless to 
expect that clever technic can make up 
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for the deficiencies of a poor impres- 
sion. 


SUMMARY 


Stainless steel as a denture material 
has obvious superiorities, including light- 
ness, great strength, durability, high im- 
munity to chemical action of the oral 
fluids or foods, permanent polish and 
maximum cleanliness. 

It assures comfort by its thinness, 
good thermal conductivity, compatability 
with the tissues and minimum interfer- 
ence with taste. 

It is low in cost and compares favor- 
ably with gold and the thermoplastics in 
the time and costs of fabrication. 

In combination with thermoplastics, 
it produces dentures of nearly ideal 
qualities. 

The technic of fabrication is not a 
factory process nor a trade secret, but 
requires special equipment, and_ there- 
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fore is not practicable in the ordinary 
dental office laboratory. 

Difficulties of swaging are overcome 
by the use of multiple dies and swaging 
press methods. Annealing is not prac- 
ticable by ordinary means, but can be 
done with a simple apparatus. Anneal- 
ing is not necessary in favorable cases. 
Difficulties of soldering can be avoided 
by the use of electric spot-welding, mak- 
ing soldering unnecessary. 

Utmost care in impression taking is 
necessary and it is desirable to avoid cer- 
tain types of cases, considerations apply- 
ing equally to all metal dentures. 

Economically, stainless steel is highly 
desirable both to the dentist and to the 
patient of moderate means, also from the 
standpoint of government restrictions on 
the use of gold for technical and profes- 
sional purposes. 

The advantages have been proved by 
extensive use over a long period of time. 


RESEARCH COMMISSION* 


By C. T. MESSNER,f D.D.S., F.A.C.D., Washington, D. C. 


N searching the records of the Research 
Commission, I found a newspaper 
clipping dated, Kansas City, October 

15, 1913, which stated “Dentistry is 
coming of age throughout the civilized 
world.” The reporter stated that he had 
attended the “National Meeting of Den- 
tists” and that as he talked with them he 
“caught something of the vision that is 
animating them.” 


*Read at the Seventy-Fifth Annual Session 
of the American Dental Association in con- 
junction with the Chicago Centennial Dental 
Congress, Aug. 11, 1933. 

Secretary. 


Jour. A.D.A., September, 1934 


Only a few years previous to that date, 
organized dentistry was not concerned 
with individual or cooperative research. 
Most of the individual research that had 
been carried on was along mechanical 
lines. Little study had been given to the 
biologic aspects of the science and prac- 
tice of dentistry. Practically no attempt 
had been made to consider the teeth as an 
integral and vital part of the human body 
or to consider the practice of dentistry as 
a part of human health service. 

In twenty years, this entire picture has 
changed. Something has happened to 
alter the viewpoint of this, so that today 
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dentistry not only is hailed as one of the 
major divisions of human health service, 
but also is looked on as the branch of the 
healing sciences that has made the great- 
est advance in the last two decades. 

No longer is dentistry considered 
purely a mechanical and esthetic enter- 
prise. Research has revealed the critical 
importance of the teeth and oral struc- 
tures in the diagnosis and treatment of 
disease, as well as in the preservation of 
health. Dentistry is now seen to have a 
biologic as well as an esthetic significance. 
The modern dentist knows that it is his 
duty to help people to better health and 
that this means that he must have a 
broader and more basic training than was 
obtainable in dental schools two decades 
ago. He must submit himself to the most 
rigid and comprehensive scientific train- 
ing if he is to see and administer den- 
tistry as one of the fundamental branches 
of medical practice and health service. 

We are happily emerging from the 
time when physician and dentist scarcely 
spoke the same language—a time when 
the physician rarely called the dentist 
into conference or consultation. We have 
come to realize that the more the dentist 
knows about the human organism as a 
whole and the more the physician knows 
of dentistry, the better for both and for 
the patients of both. 

Recent research has been with increas- 
ing frequency bringing dental problems 
into line with those of general physiology. 
The normal architecture of the teeth, 
like that of the bones and other organs 
of the body, depends on the right supply 
and balance of particular parts of the diet 
during growth. It seems that whether 
from the very intricacy of their wonder- 
ful structure, or for other reasons, the 
teeth in their formative periods seem to 
hold their secrets from the most 
searching inquisition. Certainly we all 
know how often a human body, splen- 
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didly formed and functionally fit in every 
other way, is marred by faulty teeth. 
Advances made in the past are tending to 
bring preventive dentistry into new and 
closer relations to the general body of 
medical science. The profession is inter- 
ested, because, at every step, problems of 
deep significance in biologic science are 
being raised and illuminated. 

With a definite utilitarian goal before 
us, that of preventing human disorders, 
there is a common danger of expecting 
success from attack only, and of neglect- 
ing to observe and foster the progress 
of those who, perhaps in some quite dif- 
ferent field of work, are slowly, and 
without a blare of trumpets, reaching a 
point from which a flank attack may gain 
the whole position that we are seeking. 
Nature’s clues rarely lie in the direct line 
and the key to some great advance in 
dental knowledge may be lying implicit 
in studies that seem now to be quite alien. 
Better knowledge, not entirely of dental 
disease but equally of dental health; not 
so much of the specific diseases that may 
attack the teeth as of conditions on which 
their natural resistance to disease de- 
pends, is the common problem which 
seems to be drawing closer and closer. 


VALUE OF RESEARCH 


Who can doubt the value of research 
work? Who can be so bold as to place a 
value on it in coin of the realm? It is 
now almost commonplace to say that the 
improvement of teeth of the nation is one 
of the most urgent of outstanding prob- 
lems in prevention. Yet while we recog- 
nize this, it is useless to demand or expect 
quick and easy results from such investi- 
gation. Money is necessary to obtain 
freedom and opportunity for the right 
workers, and money invested in honest 
research rarely fails in the long run to 
give a high return of interest and often at 
an almost fabulous rate. But you cannot 
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by merely putting money down either se- 
cure quick results or indeed command any 
at all. New natural knowledge cannot be 
bought: it is the product of the right man 
in the right place and of his unfettered 
labor. 

I have often heard it said: “Has the 
Research Commission of the American 
Dental Association been worth the money 
that has been appropriated ?” “What has 
it accomplished?” “Why should it be 
continued ?” 

The Research Commission is approach- 
ing its twentieth birthday and it would 
seem appropriate to consider some of its 
aims and some of its accomplishments 
during these two decades. Its activities 
seem to have run parallel with most of 
the great advancements made in the den- 
tal profession during that time. 

In searching through the record, I find 
some mention made of, help or encourage- 
ment given to men or institutions through- 
out the country that are revered because 
they turned the searchlight of truth on 
fundamental fact and helped to raise the 
profession of dentistry to its present posi- 
tion. Probably the most important thing 
that has been accomplished has been the 
awakening of the profession to an interest 
in truth for truth’s sake and for humani- 
ty’s sake. 


ORGANIZATION OF THE RESEARCH 
COMMISSION 


As far as I am able to find, the first 
recommendation regarding the necessity 
for sponsoring research by the organized 
profession was made by Weston A. Price 
in a paper read before the National Den- 
tal Association at its annual meeting in 
Denver, July 20, 1910, and published in 
Dental Cosmos, March, 1911. The rec- 
ommendation provided that 

The Profession should establish research 


laboratories equipped and maintained for con- 
tinually following up’ and perfecting these 
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fundamental requirements for our professional 
services, as the rapid march of dental progress 
is constantly presenting new problems and 
methods that are based upon materials and 
principles that have not been studied in con- 
nection with the other and older sciences. 

This was followed up at the meeting in 
Washington in 1912 by a resolution 
passed in Section 1, requesting the Trus- 
tees of the Association to take steps for 
the organization of a research depart- 
ment. This was done and a committee 
of three appointed who were as follows: 
Arthur R. Melendy, C. M. McCauley 
and Weston A. Price, chairman. This 
committee proceeded at once with plan- 
ning the details of a research department. 
The main idea in the minds of the pio- 
neers who founded this branch of the 
American Dental Association was not 
entirely to actually solve research prob- 
lems, but to stimulate, establish, support 
and encourage the spirit of research in the 
younger practitioners or undergraduates, 
in the universities and in the profession 
itself. Prior to that time, practically no 
research was being carried on in univer- 
sity dental schools, and the basic training 
given in those schools was such that the 
spirit of research was awakened in but 
few persons. There were only a few 
available who could undertake the direc- 
tion of work on the physical, chemical or 
biologic problems, and technicians for 
assisting them were exceedingly scarce. 

The program for the Research Depart- 
ment was adopted by the National Den- 
tal Association at its annual meeting, 
July 1913, in Kansas City. The record 
of the House of Delegates at that meet- 
ing is as follows: 

The success attained by the Scientific Foun- 
dation Fund Committee in the securing both 
of money for a Foundation Fund for research 
and of the free use of many thoroughly 
equipped laboratories was so marked that the 
House of Delegates—which is the official body 
of the National Dental Association under its 
reorganization—by unanimous vote, changed 
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its constitution to provide for a commission of 
twenty-five men to immediately put into oper- 
ation the complete plan of the Scientific Foun- 
dation Fund Committee for supporting and 
establishing exhaustive research and for the 
endowment of a National Dental Research 
Institute. 


It is of interest to note that, with the 
organization of the Scientific Founda- 
tion, help was promptly given to Fred- 
erick §. McKay, problem: mottled en- 
amel; G. V. Black, problem: salivary 
calculus; George W. Cook, problem: 
etiology of erosion; Frederick B. Noyes 
and F. B. Moorehead, problem: periden- 
tal membrane; Russell W. Bunting, 
problem: dental caries; William J. Gies, 
problem: relation of the glands of inter- 
nal secretions to dental problems; Percy 
R. Howe, problem: salivary deposits. 

By the time of the annual meeting of 
the National Dental Association in Roch- 
ester, July, 1914, individual pledges had 
been received from members of various 
state societies amounting to $38,439, pay- 
able over a period of five years. Thus, 
in two years’ time, it may be said that the 
spirit of research had spread like a flame, 
and it was reaching the very purse strings 
of a large membership of the dental pro- 
fession. This was during the period of 
the reorganization of the dental profes- 
sion into a larger and more representative 
national organization, and one of the 
strong arguments that was successfully 
used in inducing the various dental asso- 
ciations to bring their organizations into 
the national association was that they 
might have a part in the large forward 
movement as provided in research efforts. 

No discussion of the formation of the 
Research Commission would be complete 
without paying homage to certain persons 
active in the dental profession at that 
time. These men possessed the ability to 
see far into the future, and they realized 
that if the profession of dentistry was to 
hold her place in the sun, she must or- 
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ganize and maintain a research program 
to stimulate the spirit of research 
throughout the profession. Outstanding 
among these men was Weston A. Price, 
who deserves the praise and gratitude of 
the profession for his staunch support and 
untiring efforts in fostering the work of 
this commission. He has served faithfully 
on the commission since its inception and 
for the first seven years was its chairman. 
Clarence J. Grieves, Thomas P. Hin- 
man, Lafayette Barber, Arthur R. Me- 
lendy, C. M. McCauley, John J. Con- 
zett, Otto U. King, Thomas B. Hartzell, 
G. V. Black, F. O. Hetrick, R. H. Vol- 
land, H. C. Brown, Marcus L. Ward, 
Harvey J. Burkhart, W. A. Giffin, F. 
B. Noyes, R. W. Bunting, John P. 
Buckley, Truman W. Brophy, White, 
Allen and others gave freely of their 
time, ability and fine judgment. These 
far-seeing, energetic, enthusiastic men did 
much to guide research in the way that 
it should go during those early times, and 
for this the profession owes them undying 
gratitude. 


RESEARCH INSTITUTE 


Part of the responsibility of the Scien- 
tific Foundation and Research Commis- 
sion as established in the constitution was 
the organization of the Research Insti- 
tute of the National Dental Association. 
The Research Commission reported 
progress toward the organization of this 
institution at the Rochester annual meet- 
ing in 1914, and submitted a developed 
plan to the trustees of the National Den- 
tal Association at the annual meeting in 
1915 in San Francisco. These plans were 
adopted and the executive board of the 
Commission was instructed to proceed 
with the selection of the property. The 
three states furnishing the most favorable 
laws for such an institution were New 
York, Illinois and Ohio. The last was 


considered most desirable. Property was 
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accordingly selected in Cleveland to 
house part of the activities of the Re- 
search Commission. It was the policy of 
the commission to continue the investiga- 
tions that were being carried on under 
grants in other cities and, in addition, to 
establish some institutional investigations 
in the institute on problems which weuld 


have to be extended over a period of time: 


and which might justify endowments in 
accordance with the provision of the con- 
stitution of the National Dental Associa- 
tion, which created the institute, as fol- 
lows: 


SCIENTIFIC FOUNDATION AND RESEARCH 
COMMISSION 


Section 1. This Commission shall consist of 
twenty-five members, who shall be elected by 
the Board of Trustees, not more than two of 
whom shall be from any one state. In addi- 
tion to the twenty-five members elected by the 
Board of Trustees, the President and General 
Secretary shall be ex-officio members. They 
shall serve for five years, except that of the 
first Commission, five shall serve for one year, 
five for two years, five for three years, five for 
four years and five for five years, as shall be 
designated when they are elected. They shall 
meet annually at the time of the meeting of 
the National Dental Association and at such 
other times as shall be designated by their 
executive Board. 

Section 2. The duties of the Commission shall 
be to raise funds for carrying on exhaustive 
dental and oral research; to disseminate scien- 
tific knowledge; to support, establish and en- 
courage research and such other duties as shall 
pertain to the furthering of this cause. They 
shall select from their number an Executive 
Board of five members, which shall, when the 
Commission is not in session and has not given 
specific directions, have general control of the 
administration of the affairs of the Commission 
and general supervision of all arrangements 
for administration, research and other matters 
undertaken or promoted by the Commission. 
They shall organize and incorporate a corpor- 
ation to be known as the National Dental Re- 
search Foundation and Institute, or such other 
name as the Commission shall select, which 
corporation shall receive, invest and disburse 
all the moneys provided by the Commission 


and by themselves. They shall organize this 
corporation in accordance with the laws and 
requirements controlling such institutions, ex- 
cept that not less than one-third of the trustees 
of said corporation shall be provided by the 
National Dental Association. This corporation 
shall seek bequests, endowments, fellowships 
and such other contributions as shall perfect 
the purpose and plan of the National Dental 
Association. They shall make a written an- 
nual report to the Commission and to the Na- 
tional Dental Association. 

The money for the purchase of the Re- 
search Institute property was all pro- 
vided from sources outside the research 
subscription fund. Most of it came from 
contributions of lay persons, and the bal- 
ance from special building funds sub- 
scriptions within the dental profession. 
The cost price of the property was $50,- 
000, of which $30,204 had been raised in 
cash and pledges to July 25, 1915. 

The Research Institute at Cleveland 
was closed in 1919, as, at that time, it 
was deemed advisable that all the re- 
search fund should be expended in grants 
to institutions such as dental colleges and 
universities or to individuals. Accord- 
ingly, the institute was leased, its equip- 
ment sold and the reserve used for sup- 
porting research work under grants. 
During its three years of operation, a 
number of important investigations and 
studies were carried forward. Dr. Price, 
who was chairman of the commission, 
acted as director of the institute, devoting 
half his time gratuitously to the work of 
the Research Commission and Institute. 


PROGRESS OF RESEARCH 


During this time, the influence of the 
Research Commission was being felt 
throughout the profession. Gradually, 
the reports of the Research Commission 
workers became the principal scientific 
dental literature, rapidly displacing indi- 
vidual opinion with scientific data. This 
early work laid the foundation for many 
of the most important advances that have 
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been made in the science and art of den- 
tistry. 

Among the early and outstanding addi- 
tions to the modern dental science that 
were nurtured and enlarged by the early 
support of research work was the report 
by Hartzell’ and Hartzell, Henrici and 
Leonard,” which can truthfully be said to 
be one of the turning points in the prac- 
tice of dentistry. This report included 
the first colored illustrations of a patho- 
logic condition ever published in this 
country. Their work showed the effect 
of mouth infections on the heart, joint 
and kidney and upset the ideas of den- 
tistry as to further conservation of badly 
infected teeth. 

Many reports were also made of stud- 
ies of outstanding value being carried on 
at that time. Among these were such re- 
ports as “Dental Caries and Dentifrices”’ 
by Bunting and Rickert? and “Physical 
and Electro-Chemical Researches” by 
Price and Fahrenwald.* 

Many dental schools and universities 
were encouraged and given small grants 
of money to assist in carrying on certain 
studies. To name the individual men 
who received assistance and who later 
gave to the world many of the fundamen- 
tal facts which are the foundation upon 
which our profession has builded would 
be to name practically all the men who 
are held in the memory of every student 
of dentistry. 


1. Hartzell, T. B.; Henrici, A. T., and 
Leonard, H. J.: Report of the Mouth-Infection 
Research Corps of the National Dental Asso- 
ciation, N.D.A. Bull., 1:48-70 (Oct.) 1914. 

2. Report of the Minnesota Division of the 
Scientific Foundation and Research Commis- 
sion (Mouth Infections in Relation to Sys- 
temic Disease), J.N.D.A., 2:333-353, 1915. 

3. Bunting, R. W., and Rickert, U. G.: 
Dental Caries, N.D.A. Bull., 1:16-44 (Oct.) 
1914, 

4. Price, W. A., and Fahrenwald, F. A.: 
Metallurgical, Physical and Electro-Chemical 
Researches, N.D.A. Bull., 1:71-109 (Oct.) 1914. 
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APPROPRIATIONS 


Since 1922, the American Dental As- 
sociation has appropriated $234,974.18 
for dental research. During these years, 
the cost of administrating all the affairs 
of the American Dental Association was 
$2,340,176.55. These figures show that 
approximately 10 per cent of all expendi- 
tures during these years have been made 
to further research work on dental prob- 
lems. This excellent record shows the 
spirit of progress in organized dentistry. 
The largest appropriation was made in 
1928-1929, when $31,473.75 was ap- 
propriated. The smallest appropriation 
made during those years was that of last 
year, 1932-1933, when $11,230.00 was 
appropriated. This reduction is, of 
course, out of all proportion to the re- 
duction of total income of the American 
Dental Association and I hope and be- 
lieve that this amount will be materially 
increased in the not distant future. 


ACCOMPLISHMENTS 


A statement regarding the affairs of 
the American Dental Association as pub- 
lished by the Carnegie Foundation for 
the Advancement of Teaching in Bulle- 
tin 19, 1926, is as follows: 

The Commission, all of whose twenty-five 
members serve without remuneration and are 
plainly animated by the most commendable 
motives, has done more than any other agency 
to arouse interest in research among dental 
practitioners and continues to quicken the 
spirit of enquiry in the American Dental As- 
sociation. 

The growth of the spirit of dental re- 
search that was fostered by the organiza- 
tion of the Research Commission has 
advanced until groups of dentists have 
been organized in many communities 
to foster practical dental investigations, 
and large numbers of study clubs meet 
regularly for intensive study of special 
problems. 

The marked increase in the number of 
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persons who are trained for directing re- 
search on dental problems and of techni- 
cians trained for working under direction 
can be illustrated by the announced pro- 
gram for the recent annual meeting of 
the International Association for Dental 
Research, which presented 116 individ- 
ual research reports on dental problems, 
many of them on dental caries. 

If the Research Commission accom- 
plished no other purpose than to awaken 
in the minds of the profession the need 
for scientific facts and to instil into the 
dental schools the fact that they must 
perpetuate themselves by training their 
own teachers and research workers, it 
would have served its purpose. 

Although the grants of money from 
the Research Commission have been 
withdrawn from all universities and den- 
tal schools, with one exception, most of 
those schools are today carrying on this 
work with their own funds through the 
medium of instructors as well as under- 
graduates. They have learned that they 
must carry their share of the medical 
science in laboratory or hospital, not only 
through the work of their own teachers, 
but also by fostering the spirit of research 
in those undergraduate and graduate 
students who are to carry on investiga- 
tion in research institutions in the hope of 
contributing to the solution of the prob- 
lems of health and disease. 

Oral disease is rife. Its social signifi- 
cance is just now being realized. The 
field is enormous, the workers are com- 
paratively few. Familiarity with den- 
tistry demonstrates its shortcomings in 
the diagnosis and treatment of existing 
diseases, in the restoration of function 
and, above all, in the field of prevention. 
Increasing the quantity and improving 
the quality of research is the only hope 
of surmounting some of these problems. 
With the dental schools and dental teach- 
ers actively engaged tn investigation, a 
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new type of dentist, with a broader and 
wider fundamental education, is rapidly 
evolving. The student growing up in 
such an atmosphere will learn something 
of what research means, and it is reason- 
able to expect that a certain proportion of 
them will, under such conditions, be at- 
tracted to a career of scientific investiga- 
tion and teaching. Those going into 
practice will be more likely to support 
research with money and sympathy, and, 
equally important, students in a school 
where research is active are more likely 
to acquire an understanding of scientific 
methods and to employ them in their 
clinical problems. 

Although there has been some criticism 
of the Research Commission in allocating 
money of the American Dental Associa- 
tion to dental colleges, I believe that this 
policy has stimulated research in dental 
schools, by teachers and undergraduates, 
more than any other circumstance. If 
such is the case, how can the value of 
accomplishment be measured in dollars 
and cents? Scientific investigation cannot 
be carried on sporadically but must be the 
culmination of efforts of the individual 
or of groups, and since dentistry can com- 
mand but few endowments to further 
such investigations, they have come to be 
an admitted and welcome duty of the 
university, which discharges its most 
important obligation to research by find- 
ing, fitting and selecting men competent 
to carry on in this line of work. I 
believe that the Research Commission, 
by stimulating and encouraging the en- 
deavor by grants of money in the past, 
has been largely responsible for the 
marked advancement made by dental 
education. 


COOPERATIVE DENTAL RESEARCH AT THE 
NATIONAL BUREAU OF STANDARDS 


Many perplexing problems confront 
the profession of dentistry because it 
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deals not only with living tissues in the 
human body, but also with reparative 
methods and materials. 

In 1928, certain members of the Re- 
search Commission conceived the idea of 
cooperative research between the Na- 
tional Bureau of Standards and the Re- 
search Commission of the American Den- 
tal Association. Lafayette Barber, 
Homer C. Brown, at that time secretary 
of the commission, and Roscoe E. Vol- 
land, all of whom had been members of 
the commission since its beginning, made 
contacts with the director of the Bureau 
of Standards in the hope that some agree- 
ment could be reached whereby certain 
types of research and standardization of 
materials commonly used by dentists 
could be undertaken, with the financial 
assistance of the government under the 
capable personnel of the Bureau of 
Standards. After long negotiations and 
several trips to Washington by these 
members of the Research Commission, an 
arrangement was concluded that year, 
and the American Dental Association as- 
sumed the Weinstein Laboratories Re- 
search Fellowship which had been active 
from 1922 to 1928. 

This work at the Bureau of Standards 
is conducted on a cooperative basis. From 
1928 to 1930, the Federal Government 
appropriated $5,000 a year toward this 
investigation. In 1931, the appropriation 
was increased to $10,000, but in 1932 it 
was decreased to $5,000. The appropria- 
tion for this fiscal year was increased by 
Congress, but the amount will probably 
be reduced owing to necessary economy 
measures. Each of these annual govern- 
ment appropriations was matched by 
grants from the American Dental Asso- 
ciation with the exception of 1932, when 
the American Dental Association al- 
lotted $8,800 for this work. 

At the present time, the personnel en- 
gaged in dental research at the Bureau 
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of Standards consists of : Wilmer Souder, 
Ph.D., and Aaron Isaacs, B.S., for the 
government; and George C. Paffen- 
barger, D.D.S., and William T. 
Sweeney, A.B., for the American Dental 
Association. 


OUTLINE OF WORK 


The main object of this investigation 
is to study technics and materials used in 
the practice of dentistry and to draw 
specifications for the various materials 
studied and commonly used by dentists. 
In addition, the program calls for testing 
the various materials which are guaran- 
teed to comply with American Dental 
Association specifications. Such materials 
will be purchased in the open market and 
tested to ascertain whether they conform 
to their guarantee standard. 

The activities at the Bureau of Stand- 
ards are limited to the physicochemical 
and engineering aspects in the research 
field and embrace also the formation of 
standards for materials and technics. 

Why is the Federal Government via 
the Bureau of Standards interested in a 
study of dental materials? Because, in a 
general way, the government is interested 
in any investigation which will benefit 
the public as regards health and well- 
being and, in a specific way, because the 
government buys considerable quantities 
of dental materials for the Army, Navy, 
Public Health Service and the Veterans’ 
Bureau. In past years, the various serv- 
ices experienced great difficulty in de- 
scribing accurately the products desired 
and had no rigid tests for acceptance. 
This led to the purchasing of many un- 
desirable or unsatisfactory dental ma- 
terials, just as was done individually. By 
utilizing the specifications in purchasing, 
the governmental services have been as- 
sured of satisfactory materials, have 
saved thousands of dollars and have ren- 
dered better service to the patients. The 
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individual dentist can use this research to 
the same advantage. 

Undoubtedly, the application of 
science to research in dental materials is 
a turning point in remedial dental prac- 
tice. No longer is it necessary for the 
dentist to purchase materials of an in- 
ferior quality when he is told by the sales- 
man that they are the best obtainable. 
What is to be gained by the study and 
skill that are necessary for a finished op- 
eration, if, when it is completed, all is 
lost because of the defective materials 
used? So far, our efforts to arrest or pre- 
vent dental caries have not met with 
great success, although vital fundamental 
facts are constantly being added to the 
sum total of knowledge regarding this 
disease. It is safe to say that even if we 
had this knowledge and could prevent or 
arrest this disease, which attacks people 
of all ages and all classes, we still would 
be confronted with the problem of re- 
storing lost teeth or lost tooth structure, 
as no doubt only a comparatively few 
persons would avail themselves of the 
knowledge at hand. 

Dentists will always be confronted 
with the problem of sealing cavities in 
teeth and restoring the carious tooth as 
nearly as possible to its original function. 
Undoubtedly the future will bring us 
more nearly ideal restorative materials, 
but the progress made in the last few years 
has been remarkable, mainly through the 
application of science to research in den- 
tal materials as applied at the National 
Bureau of Standards in cooperation with 
the Research Commission of the Ameri- 
can Dental Association. 

The great disappointment comes in 
knowing that many dentists do not take 
advantage of the facts made available 
and published in THE JourNat regard- 
ing certain dental materials and their ap- 
plication. It seems almost unbelievable 
in the light of our present knowledge 
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and the many publications concerning the 
properties and manipulation of amalgam, 
the proper means to compensate for the 
dimensional changes in casting gold in- 
lays, the heat treatment of orthodontic 
appliances and wrought gold alloys and 
golds used in dental practice that many 
dentists continue to accept inferior mate- 
rials or use unscientific methods, with 
which they cannot possibly hope to ac- 
quire good results. 

Forty-two publications have emanated 
from the dental laboratory at the Na- 
tional Bureau of Standards. Up to the 
present time, seven tentative specifica- 
tions have been drawn and all of these 
were accepted by the American Dental 
Association at their last annual meeting 
in Buffalo. Specifications accepted by the 
American Dental Association are as fol- 
lows: Specification No. I Amalgam; 
No. II Inlay casting investments; No. 
III Impression compound; No. IV Inlay 
casting wax; No. V Inlay casting golds; 
No. VI Mercury; No. VII Wrought 
wire alloys. 

Another tentative specification cover- 
ing clasp, saddle and partial denture 
casting golds is to be presented for ap- 
proval at this meeting. The program 
this year has considered the zinc phos- 
phate cements. Next year, these will be 
given further consideration and the work 
carried over into the silicious cement 
field. Materials and technics used in 
denture construction will be considered 
as soon as possible. Always, there must 
be a checking and rechecking of mate- 
rials being sold throughout the country 
to determine whether or not they are be- 
ing kept up to specifications as stated in 
their guarantees. Undoubtedly, this will 
mean that additional help must be se- 
cured in the near future. 


INFLUENCE ON AMALGAMS 


The influence of this research may be 


be 


illustrated by the example of the amal- 
gam investigation. Souder and Peters® 
published the first amalgam report in 
1920, prior to the time the American 
Dental Association entered into this co- 
operative work. Of sixteen amalgams 
tested at that time, only four were con- 
sidered satisfactory when rated against 
the requirements for the specifications of 
a satisfactory alloy. This was only 25 
per cent of the superior alloys manufac- 
tured at that time. Nine years later, 
Taylor,® under the cooperative research, 
published his report on amalgam alloys 
and found that approximately 20 per cent 
were satisfactory when rated against Fed- 
eral specifications.‘ 

Thus, during this nine-year period, 
there seemed to be little or no progress 
in the manufacture, sale or use of su- 
perior amalgams. The information con- 
tained in the 1920 report had not been 
utilized to any appreciable extent, either 
by the manufacturers or by the profes- 
sion. The 1929 report by Taylor con- 
tained the trade names of the amalgams 
tested, listed opposite their composition 
and physical properties. The effect of 
this policy was rapid and widespread. 
The next year, another survey of amal- 
gam was published by Taylor,® in which 
approximately 40 per cent of the amal- 
gams tested were found to be satisfactory 
when rated against the specifications. 


5. Souder, W. H., and Peters, C. G.: Re- 
sults of Methods of Testing Dental Amalgam, 
Bureau of Standards Technologic Paper No. 
157; reprinted in D. Cosmos, 62:305-335 
(March) 1920. 


6. Mechanical Amalgamation: Progress Re- 
port on Research on Dental Materials, J.A. 
D.A., 16:583-599 (April) 1929. 

7. Federal Specifications No. UA-451 for 
Dental Amalgams. 


8. Taylor, N. O.: Specification for Dental 
Amalgam Alloys; A.D.A. Specification, J.A. 
D.A., 17:112-124 (May) 1930. 
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In the March 1932 issue of THE Jour- 
NAL, Taylor and Paffenbarger® reported 
twenty-seven different brands of amal- 
gams manufactured by seventeen firms 
that were willing to guarantee on their 
own responsibility that the listed amal- 
gams would meet the American Dental 
Association specifications for dental amal- 
gam alloy. 

In the April, 1933, issue of THE Jour- 
NAL, Paffenbarger and Sweeney?” gave 
the results of a resurvey of the amalgam 
alloys which have been certified to the 
Research Commission by the manufac- 
turers as meeting the requirements of the 
specifications of the American Dental As- 
sociation. This report also included amal- 
gam alloys advertised as passing the speci- 
fications, although the manufacturers had 
not certified them to the commission. 
This report showed that thirty-seven 
brands of such guaranteed amalgams were 
purchased in the open market and tested. 
Only nine failed to meet the require- 
ments and immediately after publication 
of this paper, which included the brand 
names of those tested, several manufac- 
turers changed their method and brought 
up their product to meet specifications. 
By the time the next report is published, 
it is believed that nearly all of the well- 
known brands of amalgam will meet 
specifications. Only two or three manu- 
facturers seem to be arbitrarily and ob- 
stinately opposed to this policy, having 
attempted in various ways to throw dis- 
credit on this activity. The policy of 
policing various dental materials has been 
definitely established and will be carried 
on. 

With such authentic information as 


9. Taylor, N. O., and Paffenbarger, G. C.: 
Progress Report on Research on Dental Mate- 
rials (1931), J.A.D.A., 19:404 (March) 1932. 


10. Paffenbarger, G. C., and Sweeney, W. 
T.: Third Survey of Dental Amalgam Alloys 
(1932-33), J.A.D.A., 20:649-654 (April) 1933. 
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this at hand, the dental profession should 
insist on securing amalgams that can be 
guaranteed by the manufacturers to come 
within a safe range as far as contraction, 
expansion, flow, crushing strength, com- 
position, etc., are concerned. All manu- 
facturers can and will supply materials 
of this quality if individual dentists de- 
mand it. Until these specifications were 
formulated and adopted, there was no 
yardstick by which amalgam could be 
measured. The specifications are not so 
high as to make it difficult for the manu- 
facturer. In establishing them, the pa- 
tient, the dentists and the manufacturer 
were all given due consideration. But 
the specifications cannot be met by slip- 
shod or haphazard methods. 

The story of the amalgam work indi- 
cates clearly how the relatively small 
amount of work done by cooperative re- 
search has stimulated a great many pro- 
ducers of materials to improve and stan- 
dardize their individual products. Also I 
may say that I know of no case in which 
this has increased the cost of materials to 
the dentist; rather the reverse. There- 
fore, outside the idealism of dentistry, we 
have fostered a service which has bene- 
fited the average dentist in a practical 
way. 


COOPERATION OF MANUFACTURERS 


Practically the same is true regarding 
the specifications for gold. At first, many 
of the manufacturers registered serious 
objections with the commission and the 
officials of the American Dental Asso- 
ciation. A few misunderstandings arose. 
A few manufacturers still refuse to come 
into the fold. All of this is to be re- 
gretted. Every consideration has been 
given the manufacturer and will continue 
to be given to him. His product will be 
analyzed and tested from time to time 
from samples purchased in the open mar- 
ket at different points throughout the 
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country and the results of these surveys 
will be given to the dental profession 
through the medium of THE JOURNAL. 

It is hoped that all manufacturers will 
lend their hearty cooperation and help to 
this important work. It is hoped that 
they will certify their materials to the 
commission and install equipment in their 
factories so that they can make the nec- 
essary tests to keep their product to a high 
standard. With their cooperation, the 
standard of materials used in dentistry 
can be revised and raised to a higher 
plane, so that soon the pedlar of inferior 
materials must drop out of the picture. 
The profession of dentistry owes much 
to the manufacturer of equipment and 
materials. It is hoped that they can con- 
tinue to work in harmony and for the 
common good of all concerned. 

It is possible that the Research Com- 
mission may never again have the oppor- 
tunity to help and encourage a great 
number of workers interested in scientific 
investigation. I hope that this most im- 
portant work at the Bureau of Standards 
will be continued indefinitely, until it 
covers all the materials used in dentistry. 


FELLOWSHIP IN BIOLOGY 


I hope also that, in the not far distant 
future, funds may be available for the 
selection and appointment each year to a 
fellowship in some scientific organization 
of some graduate student who has dem- 
onstrated unusual merit and aptitude for 
biologic investigation during his college 
course. The American Dental Associa- 
tion could reach no greater heights than 
to encourage and foster this spirit of re- 
search in a few young men who, by train- 
ing and inclination, are equipped to carry 
on this search after truth. 

It would seem to me that this would 
be the crowning achievement of the 
Research Commission. Its work is not 
yet finished; but having been conceived 
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at a time when dentistry was floundering 
in a mist of uncertainties, having lived 
through an era when the profession be- 
came interested in research and educa- 
tional qualifications were thus expanded, 
it should continue to function as the con- 
necting link between organized dentistry 
and the promotion of research. 

The discovery of young men and 
women who are exceptionally qualified 
and disposed to devote their lives to den- 
tal teaching and research is the most 
pressing problem confronting the pro- 
fession of dentistry today. By establish- 
ing a fellowship in biology in some in- 
stitution to stimulate and encourage those 
qualified for work in this field should 
certainly be one of the functions of or- 
ganized dentistry through the Research 
Commission. 

Last December, in Atlantic City, I 
had the pleasure of seeing dentistry as a 
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profession given its first place on the 
program of the American Association for 
the Advancement of Science. This 
marked a gratifying stage in the history 
of the dental profession. Two decades 
ago, when the Research Commission was 
first founded, dentistry had not earned 
its spurs. Today, it takes its place on the 
program, side by side with 137 other 
societies representing all fields of science 
in mathematics, physics, chemistry, zo- 
ology, botany, sociology, astronomy, en- 
gineering, medicine and dentistry. These 
insistent efforts of many persons and or- 
ganizations united in such a comprehen- 
sive association for the advancement of 
learning are exerting a most powerful 
influence for good on national and inter- 
national development. This professional 
advance can be said to be the major ac- 
complishment of the Research Commis- 
sion in its twenty years of existence. 


RELATIVE EFFICIENCY OF GERMICIDAL CEMENTS* 


By THOMAS J. HILL, D.D.S., and KARL W. BOESTER, Cleveland, Ohio 


HE extensive use of germicidal 
cements in the practice of dentistry 
suggests that some consideration be 
given to their relative efficiency and to 
the conflicting claims of the manufac- 
turers. 
The literature on this subject is almost 
entirely the product of commercial lab- 
oratories, and the substance of these re- 


*From the Institute of Pathology, Western 
Reserve University. 

*Work aided by a grant from the Callahan 
Memorial Award Commission. 

*Read at the Seventieth Annual Midwinter 
Clinic of the Chicago Dental Society, Feb. 27, 
1934, 


ports is so conflicting that the important 
issues are clouded with uncertainty 
rather than simplified or explained. 
Commercial germicidal cement pow- 
ders are usually made of zinc oxide to 
which some form of copper or silver has 
been added. Ward? reports these addi- 
tions as follows: 
Ames’: 99% cupric oxide CuO 
White’s: 2% silver chloride Agcl. or silver 
phosphate AgsPos 
Smith’s: 2% cupric silicate Cu Si Os 
Fleck’s: 25% cuprous iodide Cuz Ia 
1. Ward, M. L.: American Textbook of 


Operative Dentistry, Philadelphia: Lea and 
Febiger, 1926, p. 525. 
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The liquids are modified orthophos- 
phoric acid. 

Free cement liquid has been shown by 
Smirnow? to have marked bactericidal 
properties, and consequently all cements 
are germicidal during the setting period. 
Evidence of free phosphoric acid is lack- 
ing after cements have been allowed to 
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from the combination of the incorporated 
ingredient and the phosphoric acid. 

It is well understood that metallic cop- 
per and silver have bacteriostatic proper- 
ties, but the actual germicidal property 
of set cements is probably the result of 
the formation of soluble metallic salt. 
(Ames.* ) 


TaBLe 1.—ReEsutts oF AppDITION oF VARIous AMouNTS OF PULVERIZED Mixep CEMENTS 
To CuttureEs or STAPHYLOCOCCUS AUREUS 


150 Mg. | 
| Cement in | 
| 15 C.c. Broth | 

Sub- | 
Cement Cult. cult. 

1. Base cement with 
phenylmercuric nitrate | — 
additions 1-5,000 

2. Base cement with 
phenylmercuric nitrate | - 
additions 1-10,000 

3. Kryptex = 

4. Ames’ B. C. _ 

5. White’s silver B. 

6. Smith’s C. C. - 

7. Stewart’s silver 

8. Fleck’s R. C. - 

9. Caulk’s W. C. | + 

10. Stratford Cookson 7 + 


set for fifteen minutes.’ After the setting 
period, germicidal properties are depen- 
dent on either the ingredient incorporated 
in zinc oxide, or a soluble salt resulting 

2. Smirnow, M. R.: Germicidal Properties 
of Dental Cements. D. Cosmos, 57:1209 
(Nov.) 1915. 


3. Fasoli, G.: Silikatzemente und Pulpaver- 
anderungen, Ztschr. f. Stomatol., 22:225, 1924. 


15 C.c. Broth 


20 Mg. 
Cement in 
15 C.c. Broth 


75 Mg. | 
Cementin | 
| 15 C.c. Broth 


Cement in | 


| 
| Sub- | Sub Sub- 
Cult. | cult. | Cult. cult. Cult. cult. 
+ + 
4 
4 
+ + +- + + 
4 
4 
+ + + + + 


The germicidal efficiency is dependent on 
the value of the agent in the hardened 
cement and on the solubility of this agent. 
The failure to take both of these factors 
into consideration may explain some of 


4. Ames, W. V-B.: Possible Sterilizing 
Properties of Filling Materials, D. Rev., 28: 
572, 1914. 
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the confusion arising from the reports on 
germicidal cements. 

The following commercial cements 
have been used in these experimental 
tests: kryptex, Ames’ black copper, 
White’s silver B., Smith’s copper silicate, 
Fleck’s red copper, Caulk’s white copper 
and Stewart’s silver, in which the liquid 
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Cookson base cement was used. This 
base cement was not germicidal when 
150 mg. of pulverized cement was placed 
in 15 cc. of broth. This cement with its 
phenylmercuric nitrate additions was 
made by grinding very finely the phenyl- 
mercuric nitrate crystals in a fine agate 
mortar and adding it to the cement pow- 


TABLE 2.—REsutts of Appit1ion oF Various Amounts or Unmixep CEMENT PowDeER 
ro CuLrurEs or STaPpHYLococcus AUREUS 


150 Mg. 
| Powder in 


15 C.c. Broth 


Sub- 
Cement Cult. cult. 


1. Base cement powder 
with phenylmercuric 
nitrate additions 1-5,000 


2 


2. Base cement powder 
with phenylmercuric 
nitrate additions 
1-10,000 


3. Kryptex 
4. Ames’ B. C. 
5. White’s silver B 
6. Smith’s C. C. 
Stewart's silver 
8. Fleck’s R. C. 
9. Caulk’s W. C. 
10. Stratford Cookson 
is largely or entirely oil of cloves or 
eugenol instead of orthophosphoric acid. 
In addition to these commercial prod- 
ucts, tests were made on a cement com- 
posed of various additions of phenylmer- 
curic nitrate to the powder of a base 


cement for which no germicidal claims 
are made. For these tests, Stratford 


Cult. cult. | Cult. 


75 Mg. 37.5 Mg. 20 Mg. 
Powder in | Powder in | Powder in 
15 C.c. Broth | 15 C.c. Broth 15 C.c. Broth 


Sub- Sub- | Sub- 
cult. | Cult. cult. 


| 


| 


der in various proportions. Uniform dis- 
tribution was obtained by shaking in a 
mechanical shaker. E. E. Ecker provided 
the phenylmercuric nitrate and gave ad- 
vice regarding this work. 

The commercial cements used were 
purchased on the open market and care 
was taken to follow the manufacturers’ 


_ 
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mg. each. The dilutions by weight were 
approximately 1, 0.5, 0.25 and 0.13 per 
cent. All tubes were incubated for forty- 
eight hours and from these tubes subcul- 
tures were made. Repeated tests gave 
uniform results. 

Table I shows the results obtained. 
Caulk’s white copper, which contains a 
low percentage of cuprous iodide, had the 
lowest germicidal efficiency. 

Smith’s copper silicate had a greater 


instructions which accompanied their re- 
spective packages relative to the mixing 
of the cement. 

The mixed cements were allowed to 
set for twenty-four hours to eliminate 
free phosphoric acid. They were then 
pulverized in a mortar. Their germicidal 
properties were determined by the least 
percentage by weight of pulverized ce- 
ment necessary to produce both a bacteri- 
cidal and a bacteriostatic effect in broth. 


1.00 
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No.of a No. of cement additions of 
Fercentage of cement PMN 
in broth necessary to be germicidal 
Bercertage of cement _ 
in broth necessary to be bacteriostatic 


Fig. 1.—Relative bactericidal and bacteriostatic value of pulverized mixed cements in cultures 
of Staphylococcus aureus and relative diffusibility of germicidal agents to cements in agar. /, 
base cement with phenylmercuric nitrate additions, 1-5,000; 2, base cement with phenylmercuric 
nitrate additions, 1-10,000; 3, kryptex; 4, Ames’ black copper; 5, White’s silver B.; 6, Smith’s 
copper silicate; 7, Stewart's silver; 8, Fleck’s red copper; 9, Caulk’s white copper; 10, Stratford 
Cookson base cement. 


Tubes containing 15 c.c. of standard 
broth were inoculated with one 4-mm. 
loop of a 24-hour culture of Staphylococ- 
cus aurtis. To these tubes were added 
the various pulverized cements in the fol- 
lowing amounts: 150, 75, 37.5 and 20 


bactericidal effect, being germicidal in di- 
lutions of 1 per cent and bacteriostatic 
in dilutions of 0.5 per cent. 

Stratford Cookson cement containing 
phenylmercuric nitrate, 1 part in 5,000 
parts of powder; Ames’ black copper, and 
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Fleck’s red copper were germicidal when 
37.5 mg. of cement was added to 15 c.c. 
of broth (0.25 per cent by weight) and 
bacteriostatic with 20 mg. of cement in 
15 c.c. of broth (0.13 per cent by weight). 

Most of the remaining cements were 
nearly equal, being germicidal in dilu- 
tions of 0.5 per cent and bacteriostatic in 
dilutions of 0.25 per cent. 

Another series of tests were conducted 
in which the germicidal value of the 
various cement powders not mixed with 
phosphoric acid was determined. Ames’ 
black copper powder and Smith’s copper 
silicate were slightly less bactericidal 
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purposes.> Their practical efficiency is de- 
pendent on their bactericidal value plus 
their solubility. An effort was made to 
measure their solubility by determining 
the penetration into agar of their germi- 
cidal salt. The penetration into agar is 
not comparable to the penetration into 
the dentin of the tooth, but would indi- 
cate the solubility of the germicidal agent 
of the cement. 

Mixed cements were placed in glass 
tubing 15 mm. long and having a bore of 
1.5 mm. The cements were allowed to 
set for twenty-four hours to eliminate 
the presence of free phosphoric acid. The 


Fig. 2.—61, Smith’s copper silicate; 62, 
Ames’ black copper; 63, Caulk’s white copper ; 
72, kryptex. 


when tested in this manner. All the other 
powders were slightly more efficient, as 
shown in Table 2. The change in the 
germicidal value of these powders when 
mixed with phosphoric acid is probably 
due to the formation of a metallic salt 
other than the one incorporated. This 
new salt must have a greater or lesser 
solubility or a different bactericidal value. 

It is probable that all of these cements 
are sufficiently germicidal for clinical 


Fig. 3.—8, Fleck’s red copper; 3, Stewart’s 
silver; 10, Stratford Cookson base; 7, Strat- 
ford Cookson with phenylmercuric nitrate, 1- 
10,000. 


cement cylinders were removed from the 
glass tubes. A flask of standard agar was 
melted and inoculated by the addition of 
a 24-hour culture of Staphylococcus 
aureus. Petri plates were then poured. 
After the agar had hardened, two cylin- 
drical pieces of agar 1.5 mm. in diameter 
were punched from each plate by the use 


5. Portschke, P.: Germicidal Efficiency of 
Dental Cements, Ind. & Eng. Chem., 7:195, 
1915, 
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of sterile glass tubing. In these holes 
were inserted the cylinders of hardened 
cement. The plates were incubated at 
37 C. (Four plates containing two pel- 
lets each of every cement were poured. 
The results for each cement were quite 
uniform). On examination of the plates 
after twenty-four hours, clear areas of 
varying sizes were found around the ce- 
ment pellets. (Figs. 2-3.) The aver- 
age penetration of the germicidal agent 
measured in tenths of a millimeter were: 
Stratford Cookson base cement with 
phenylmercuric nitrate addition 1- 


10,000 


Fig. 4.—IV'I, Stratford Cookson base; 
Stratford Cookson with phenylmercuric ni- 
trate, 1-10,000. W, pellet washed for twenty 
minutes in running distilled water. 


Stratford Cookson base cement with 
phenylmercuric nitrate addition 1- 


Smith’s copper silicate.............. 25.0 
75.0 
Pleck’s red copper... 38.0 
Caulk’s white copper. ............:. 2.0 


This experiment was repeated with the 
exception that one pellet in each petri 
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plate was unwashed and one was washed 
for twenty minutes in running distilled 
water. No marked change was shown in 
the washed and unwashed pellets, al- 
though the more soluble cements showed 
some slight difference in penetration. 
(Fig. 4.) 

In the first chart in Figure 1, the per- 
centage of pulverized mixed cement nec- 
essary to destroy bacteria in broth is 
shown in black and the shaded area repre- 
sents the percentage of the same material 
necessary to produce bacteriostatic effects. 
The second portion of this chart (Fig. 1) 


Sah 53 
55 


Pig. 5.—52, Stratford Cookson base with 
phenylmercuric nitrate, 1-2,000; 53, Stratford 
Cookson base with phenylmercuric nitrate, 1- 
5,000; 54, Stratford Cookson with phenylmer- 
curic nitrate, 1-10,000; 55, Stratford Cookson 
with phenylmercuric nitrate, 1-20,000. 
represents the penetration into agar of the 
germicidal agent of mixed cements mea- 
sured in tenths of a millimeter. The ce- 
ment used in No. 10 is Stratford Cook- 
son base, for which no germicidal claims 
are made. 

No. 1 is Stratford Cookson base ce- 
ment to which additions of phenylmer- 
curic nitrate 1-50,000 parts of powder 
have been made. 
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No. 2 is the same cement with addi- 
tions of phenylmercuric nitrate 1-10,000 
parts of powder. 

No. 7 is Stewart’s silver, the liquid of 
which is not phosphoric acid, but chiefly 
eugenol. As this cement sets only to a 
putty consistency, the liquid probably 
plays some part in its penetration. 

Base cements were mixed with phenyl- 
mercuric nitrate in different percentages 
to determine the variation in their pene- 
trability. The results obtained (Fig. 5) 
are given in Table 3. 

TABLE 3.—VARIATIONS IN PENETRABILITY 
Penetration in 


Tenths of a 
Millimeter 


Percentage of Phe 
nylmercuric Nitrate 
in Powder 


0.050 102.5 
0.020 99.5 
0.010 87.5 
0.005 82.0 


This is graphically shown in the second 
chart in Figure 1. 

Tests of relative diffusibility of phenyl- 
mercuric nitrate and phenylmercuric 
acetate, one part each, in 50,000 parts of 
powder gave comparable results. 

Tests were made to determine that the 
clear areas in the petri plates were the 
result of the inhibition of bacterial 
growth by the germicidal agent. Broth 
cultures were made from both the clear 
and the clouded areas. In all cases, the 
clear areas gave negative reactions and 
the clouded areas gave positive. It was 
also noted that plates incubated for a 
longer period than forty-eight hours 
showed no change in the size of the clear 


areas. 
Although cultures of Staphylococcus 


aureus were used throughout these ex- 
periments in order to provide uniform 
and comparable data, a few tests were 
made by using mixed cultures made from 
saliva. The results in all of these tests 
were identical with the results obtained 
when Staphylococcus aureus was used. 
CONCLUSIONS 

1. Commercial germicidal cements are 
germicidal in broth cultures when mixed 
in dilutions ranging between 1 and 0.13 
per cent. 

2. The germicidal value of cement 
powders is changed by the liquid of the 
cement. Ames’ black copper and Smith’s 
copper silicate are more germicidal after 
the addition of the cement liquid. All of 
the other commercial cements and base 
cement containing additions of phenyl- 
mercuric nitrate are slightly less germici- 
dal after mixing with cement liquid. 

3. Their relative efficiency is depen- 
dent on their solubility as well as on their 
bactericidal value. 

4. There is a wide variation in the 
solubility of commercial germicidal ce- 
ments as measured by their diffusibility 
in agar. Some having high germicidal 
efficiency in broth show little penetration 
in agar. 

5. A nongermicidal base cement with 
additions of phenylmercuric nitrate to 
the powder, in amounts of from one part 
in 5,000 to one part in 10,000, is com- 
parable in its germicidal properties to any 
commercial cement and the germicidal 
property is vastly more diffusible in agar 
than with cements which depend on the 
salts of copper and silver for their germi- 
cidal efficiency. 


THE REST POSITION OF THE MANDIBLE AND THE 


CENTRIC RELATION 


By M. E. NISWONGER, D.D.S., Dayton, Ohio 


the mandible with its attached tis- 

sues, in relation to the distance the 
mandible moves from its rest position 
into its centric relation, and how centric 
relation is otherwise associated with the 
rest position of the mandible, furnishes 
an excellent opportunity for research. 

Little information on the subject can 
be found. This, in a way, explains why it 
may be misunderstood, and why the rest 
position is not more fully considered in 
restorative dentistry. 

We must realize the fact that the mus- 
cles of mastication, muscles of degluti- 
tion and depressor muscles, the temporo- 
mandibular joint and other tissues have 
a great amount of work to perform, espe- 
cially in eating and talking. Conse- 
quently, rest is required in order that 
nature may rebuild the broken-down tis- 
sues in these parts. Keep in mind the fact 
also that when these parts are not in 
action, they assume their normal rest po- 
sition with the natural teeth apart, this 
permitting the teeth and investing tissues 
to repair themselves. 

The rest position may be called the 
neutral position of the mandible-since the 
flexor and extensor, or opening and clos- 
ing, muscles are in a state of equilibrium. 
Also, the mandible is suspended here, so 
to speak, being aided by the masticatory 
and depressor muscles. 

The rest position may be assumed vol- 
untarily and is constantly assumed sub- 
consciously. It makes no difference 


r ‘HE subject of the rest position of 
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whether the patient is edentulous or the 
person is an infant or an adult or is azed. 
Despite the fact that, in normal position, 
the lips are together when the mandible is 
at rest, they are apart more often than 
closed, owing to nasal obstruction, faulty 
breathing habits and hereditary condi- 
tions. 

We have observed that when patients 
are told to “place the jaw in the rest or 
relaxed position or where the jaw teels 
most comfortable,” immediately they 
take one of two positions: a low position 
and one a little higher toward the max- 
illa. The patient, sensing that he has 
assumed the latter position, immediately 
relaxes the jaw to the lower position. In 
this range between the low and the high 
rest posiiton, the jaw plays up and down 
while we walk, talk or go up and down 
steps. Yet the jaw is still spoken of as 
relaxed. 

Sometimes, a sudden jar catches the 
relaxed jaw unawares. The lower teeth 
are knocked violently against the upper 
teeth, more or less damage resulting to 
all parts involved, such as breaking off 
the incisors or knocking them out com- 
pletely, and quite often fracturing the 
mandible or the maxilla or both. Thus, 
when the mandible arrives at the upper 
rest position, it seems reasonable to be- 
lieve that the depressor muscles and 
muscles of mastication are called in as a 
defense reflex mechanism to prevent the 
damage previously mentioned. In other 
words, when force is applied, and the re- 
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flex does not work quickly enough with}: During the act of swallowing, the man- 


the depressor and masticatory muscles, 
damage occurs to all parts involved. 

In the act of laughing, it is from the 
rest position that the depressor muscles 
start to depress the mandible. One can 
clearly observe m:ndibular rest position 
in the new-born infant. Dentists are con- 
stantly in need of telling the patient to 
open the mouth wider, because the de- 
pressor muscles become fatigued and the 
mandible endeavors to return to the rest 
position. 

From centric relation to rest position, 
the mandible is first opened by the exter- 
nal pterygoid, then depressed, ‘‘mostly by 


MiLuiMETER 


Fig. 1.—Jaw relator, designed to eliminate 
as much soft tissue distortion as possible as 
this causes inconsistent and inaccurate meas- 
urements. The English (inch) system is pre- 
ferred to the French (metric) system of meas- 
uring. The lower beak has a considerable 
drop before it turns at right angle D. This 
drop keeps the beak from resting on the man- 
dibular chin tissues, thereby eliminating tissue 
distortion. 


its own weight through the feeble action 
of the depressor muscles.’? The feeble- 
ness of the depressor muscle is best exem- 
plified when one tries to separate the 
teeth while chewing on caramels or taffy. 


1. Gray’s Anatomy, 1918 edition, p. 229. 


dible travels from rest position to centric 
relation and back to rest position. 
Furthermore, if one takes the patient’s 
position in the dental chair, with body 
erect, head on headrest and mandible in 
rest position, and permits a fellow dentist 
to use the palm of his hand in applying a 
strong force upward and _ backward 
against the chin, even until pain is felt in 
the temporomandibular region, the teeth 
cannot be forced into centric relation. If 
slight pressure is applied upward and 
forward, the mandible can be easily 
moved in this direction, provided the ex- 
ternal pterygoid relaxes. So far, the best 


Fig. 2.—Jaw relator in position: The left 
forearm rests on the forehead. The extension 
(E) of the upper beak is held between the 
thumb and the index and middle fingers, the 
ring finger and little finger resting on the 
malar bone. The lower beak is supported by 
the right ring finger and the little finger rest- 
ing on the mandible near its angle; leaving 
the thumb and index finger free to operate the 
thumb screw for adjustments. Such a position 
lets only the beak ends of the jaw relator 
touch the skin pencil dots, lightly and without 
distortion. These dots are of the same diameter 
as the end of the jaw relator beaks (three- 
sixteenths inch) and are completely covered 
by them. Dots that are larger or smaller than 
the beak ends prevent precise measurements. 
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explanation of this phenomenon is the 
contraction of the external pterygoids, 
which is not noticeable. 

The other aspect of this subject is a 
study of the distance the mandible moves 
from rest position to centric relation. I 
have designed several instruments for 
measuring this distance, but as each in- 
strument compressed and moved soft tis- 
sues, the results were inconsistent. Fi- 
nally, in 1929, a simple instrument (Fig. 
1) known as a jaw relator was designed, 
one which does not compress soft tissues 
when used, as explained later in this 
report. This implement aided materially 
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A. 1. The patient is seated in an erect 
position. The head is so placed that a 
line drawn on the face from the upper 
border of the external auditory meatus 
to the lower border of the ala nasi is hori- 
zontal with the floor. It is kept as nearly 
exact as possible. 

2. A skin pencil is sharpened and a 
diameter of three-sixteenths inch is main- 
tained, this measurement corresponding 
to that of the end of jaw relator beaks. 
At the juncture of the philtrum of the 
upper lip with the nasal septum, a dot is 
made with this pencil, the dot being ex- 
actly three-sixteenths inch also. 


Fig. 3.—Face masks of author. Left, mandible in rest position; right, mandible in centric 


position. The dot moves from B to B-1 (or toward 


1), which is from rest position to centric 


relation, four-thirty-seconds inch. The fullness of the hinder part of the cheek is due to con- 
traction of the masseter muscles. Contour changes of the lips may be noted. (Scale, one-fourth 


inch to 1 inch.) 


in gathering evidence for my subject. It 
not only fulfilled its original purpose, but 
also gave valuable assistance in establish- 
ing the normal distance between the jaws 
from rest position to centric relation in 
full upper or lower dentures, or both. 
This relationship will hereafter be called 
the vertical relation. 

The method employed to measure the 
distance the mandible moves from rest 
position to centric relation is as follows: 


3. A second dot exactly like the first 
is marked on the center of the chin. 

4. The patient is directed to place his 
jaw in a rest position or one in which it 
feels most comfortable, and to swallow. 
At the end of the swallowing action, the 
mandible normally returns to the lower 
rest position. These directions are given 
slowly and deliberately, as they suggest 
voluntary muscle action. 

Since, in some cases, the lips are not 
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together when the mandible is in its rest 
position, the patient must be watched so 
that he does not try to force the lips to- 
gether. Such action pulls up the lower 
lip and dotted chin tissues, thereby caus- 
ing a discrepancy. Also, if the head posi- 
tion is upward and backward, the dot is 
moved downward by the pull of the tis- 
sues below the chin. 

5. The upper beak of the instrument 
is placed so that it touches the dot, with- 
out the slightest compression to move the 
tissues at the juncture of the philtram 
with the nasal septum. 

6. The lower beak is adjusted to the 


Fig. 4.—Lateral view of author's face mask. 
Left, rest position; right, centric relation. The 
contour of the lips and place of meeting are 
influenced by these two mandibular positions. 
(Scale one-fourth inch to 1 inch.) 


dot on the chin by aid of a thumb screw 
and, at the same time, the patient must 
be instructed not to close or open. 
Dimensions are noted. (Fig. 2.) Mea- 
surements are read downward on the 
scale. 

The following technic may be em- 
ployed : 

B. 1. The patient is instructed to close 
and clinch the back teeth. (Patients un- 
derstand the meaning of “clinching the 
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teeth” but not of assuming centric rela- 
tion. ) 

2. The beaks of the instrument are ad- 
justed without pressure on the tissue, as 
stated above. The difference between A-5 
and 6, and B-1 and 2 determines the dis- 
tance the mandible moves from rest posi- 
tion to centric relation. 

For example, A-5 and 6, rest position 
measurement, is 135 inches; B-1 and 2, 
centric relation measurement, 144 inches. 
The difference between these two is four 
thirty-seconds inch, or the moving dis- 
tance of the mandible from rest position 
to centric relation. 

Thus, in measuring this distance in 200 
patients, all with a complement of nat- 
ural teeth, four-thirty-seconds inch was 
established in 87 per cent of cases, and 
13 per cent had a variation of not less 
than one-thirty-second inch and not more 
than eleven-thirty-seconds inch. (Figs. 3- 
8.) The measurement, as stated above, 
was taken from a dot at the juncture of 
the philtrum with the nasal septum, to a 
dot on the center of the chin. It is be- 
lieved that the measurement of four- 
thirty-seconds inch will decrease some- 
what as the third molar region is ap- 
proached. 

The next problem was as follows: 
With a person having a complement of 
natural teeth with extremely worn oc- 
clusal surfaces and incisor edges, does this 
four-thirty-seconds inch and the rest posi- 
tion remain constant as wear increases? 
All upper and lower teeth are worn in- 
cisally and occlusally, making a total of 
five-thirty-seconds inch (approximately 
+ mm.), and thereby moving centric re- 
lation closer to the maxilla. Does the 
rest position move closer to the maxilla 
in the ratio of this five-thirty-seconds inch 
wear? 

Through William Stranathan, chief 
dental surgeon at the National Home for 
Disabled Soldiers, in Dayton, permission 
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to examine as many of the men as was ,ently, as the teeth were slowly wear- 


needed for our study was obtained. Credit 
must be given to Dr. Stranathan, his as- 


sistants, and H. S. Gogstetter, W. 


Lightner, R. P. Muth and D. E. Yelle, 
Dayton dentists who assisted in this work. 

We went to the military home because 
we thought that, since many of these 
veterans are inveterate tobacco chewers, 
we would have no difficulty in obtaining 
many patients with a complement of 
worn, natural teeth. This proved true. 
But, much to our surprise, we found al- 
most as many men with a complement of 
natural teeth worn practically to the 


/ing down, Nature made the necessary 
\ changes in the bone and soft tissues in 


order to maintain the measurement of 
four-thirty-seconds inch. The teeth, bone 
and soft tissue changes manifest them- 
selves in patients about 60 years of age 
who find their chin and nose closer to- 
gether than at the age of 30. Skulls with 
flattened, worn teeth, we know, present 
flattened glenoid cavities, evidencing such 
changes of the rest position upward to- 
ward the maxilla. 

Other experiments were carried out to 
determine whether edentulous patients 


Fig. 5—Mask of prognathous type; natural dentures, with teeth somewhat abraded. Right, 
rest position; left, centric relation; distance B moves to B-1 (or toward 4) eight-thirty-seconds 
inch. (Scale one-fourth inch to 1 inch.) The contracting masseter muscles change the contour 
in the hinder region of cheek. As the jaw is never carried in centric relation normally, one sees 
this position of the jaws only in the upper stroke of mastication and then only momentarily. 


gums who had never chewed tobacco. 
Masticating hard and fibrous foods 
caused the condition. (Figs. 9-10.) 

In making measurements in 200 veter- 
ans, ranging from 37 to 78 years, we 
found in 83 per cent the four-thirty- 
seconds inch measurement. In none was 
it less than one-thirty-second inch, nor 
more than seven-thirty-seconds. Appar- 


could locate their own vertical and cen- 
tric relation which existed prior to ex- 
traction. Here again, the jaw relator 
helped us to prove that patients can lo- 
cate more accurately this relationship 
than that which is usually established by 
dentists. Apparently, the tactile sense of 
yertical and centric relation is very highly 
established and specialized in the muscles 
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of mastication and probably in the tempo-" 


romandibular regions. Seemingly, this 
sense is not lost after extraction. 

The method of determining the tactile 
muscular sense of centric relation is as 
follows: 

1. The individual measurement of the 
distance the jaw moves from rest position 
to centric relation is obtained prior to ex- 
traction, and recorded. The patient is 
also asked to note that clinching the nat- 
ural back teeth prevents the chin from 
going any farther toward the nose and, in 
a way, is a stop for the lower jaw. 

They are further instructed that arti- 


Fig. 6.—Lateral view of mask shown in 
Figure 5. Harmony of natural forces is to be 
found in a prognathous type if we but study 
same. The change of contour of the lips and 
the place they touch each other are to be 
noted. 


ficial teeth likewise will be a stop for the 
lower jaw. The teeth are then extracted. 

2. During the construction of the arti- 
ficial dentures, the rest position measure- 
ment is retaken as previously outlined in 
the first technic given. The jaw relator 
is then closed to whatever the preextrac- 
tion record indicates of the distance the 
mandible moves from rest position to cen- 
tric relation. The jaw relator is laid 
aside for awhile. 


3. Hard baseplates are made. In full 
upper and lower baseplates, the lower oc- 
clusal rim is made as usual; while, for 
the upper baseplate, a v-shaped ‘occlusal 
rim (to form a cutting edge) is made. 
The complete upper baseplate is then in- 
serted. The lower occlusal rim is pooled 
and inserted quickly. (In a single upper 
or lower case, the occlusal rim is pooled 
and inserted quickly. ) 

4. The patient is directed to close into 
the soft wax until he can imagine that he 
is clinching his natural back teeth and 
then to stop and hold the lower jaw in 
that position. (Sometimes, the occlusal 
rims are too high or too low, and wax is 
then taken from, or added to, to make it 
easier for the patient to close as directed.) 

5. While in centric relation, the jaw 
relator is returned to the dots, and the 
patient verifies his preextraction record 
through the so-called tactile muscular 
sense. 

The jaw relator may be discarded in 
favor of this tactile sense in edentulous 
cases, as, in many instances, unsuccessful 
full upper or lower or both dentures have 
been made successful by the cooperation 
of the patients in locating the centric and 
vertical relation through this so-called 
tactile muscular sense. 


MEASUREMENT AND FINDINGS IN FIFTY 
CASES OF FULL UPPER OR LOWER 
DENTURES, OR BOTH 


Those edentulous cases in which we 
found, through the tactile muscular sense 
and aided by the jaw relator, the dis- 
tance between rest position and centric 
relation to be four-thirty-seconds inch 
with the dentures removed, were now 
selected. This was done by employing 
the previously mentioned technics. Ex- 
cept in the second outlined, patients with- 
out baseplates arid dentures were told to 
close until they imagined that they were 
clinching the back teeth. 
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Thus, in measuring the distance be- 
tween rest position and centric relation as 
established by other dentists as well as by 
me, between full upper or lower or both, 
a variation of this distance from two- 
thirty-seconds to nine-thirty-seconds inch 
has been found. All of which has been 


the result of not knowing definitely how 
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tance corresponds to Nature’s plans and 
specifications of four-thirty-seconds inch, 
perfect satisfaction was declared, poor or 
good construction making small differ- 
ence as to the masticatory efficiency and 
comfort in the patient’s mind. Each one 
said, ‘These teeth feel like my own.” 
Recognition of the significance of this 


Dor-B- 
Moves To-B- 
With Jaw f+ 
Moves From Rest Position 
To Centric Revation 


Fig. 7.—Soft tissue outline made with bismuth paste on median line. Dots 4 and B are also 
bismuth paste. The two films were exposed separately at a 36 inch target distance. (Eastman 
Bulletin, Volume 4, No. 4, November, 1931, claims 14.4 per cent enlargement with a 36 inch 


distance. ) 


(3 inch spark, 10 milliamperes, 12 seconds exposure time; developed 1 minute.) 


Two films were superimposed and held together by adhesive tape. One shows the mandible in 
rest position; the other, the mandible in centric relation. The normal hard and soft tissue move- 
ment as the jaw moves from rest position to centric relation is to be noted. This movement is 
upward and forward, as compared to that in Figure 8, in which the mandible with soft tissues 
has a more nearly vertical movement. 


inch may help to 
answer the time-worn question as to why 
cases which have been used for years, 


far to open or close the jaw in establish- four-thirty-seconds 
ing centric relation. 


In twenty-seven cases wherein the dis- 
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adaption and occlusion having become 
very poor through tissue changes, are giv- 
ing perfect satisfaction, the patient not 
even being troubled with soreness. 

In observation of eleven cases wherein 
the centric relation was opened too wide, 
or less than four-thirty-seconds inch, we 
found patients asserting that they could 
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was disdainful. In such cases, patients 
will continue to hammer with the den- 
tures at the ridges, stimulating tissue 
changes until this four-thirty-seconds 
inch opening has been obtained ; at which 
time, and not until then, the patient will 
be able to masticate food with satisfaction 
and comfort. The same principle is in- 


DorB-Moves 
ToB*Witn Jaw 
Wren Ir MovesFrom 
Rest Position To 

Centric ReLation 


Fig. 8.—Profile photo of author obtained as in Figure 7 (scale one-fourth inch to 1 inch.) ; 
natural dentures, average measurement, four-thirty-seconds inch. There is an almost vertical 
lift of the mandible; hence, the symphyses in both positions are overlapping a little. These show 
separately, but the print loses a great deal of the detail. The lips are normally together in 
rest position and centric relation and the contour changes in these two positions. Figures 3-7 
are a study in themselves in full denture and occlusal reconstruction esthetics. 


not use the dentures for mastication; that 
there was continual soreness on the ridges 
and the periphery; that the appearance 
was poor, the tissues around mouth being 
drawn in. The attitude toward dentures 


volved as when the centric relation is 
opened by building up the teeth with in- 
lays and crowns on natural teeth. Pa- 
tients hammer away on these protheses, 
quickly wearing them down until the 
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jaws are back in relation to each other, 
as prior to the building up, which may 
have been four-thirty-seconds inch. 
Meanwhile, traumatic occlusion has 
gone unchecked. 

Observations on twelve cases in which 
the measurement was more than four- 
thirty-seconds inch, or the bite was closed 
too far, are as follows: The patients 
were fairly comfortable. The nose and 
chin were close together, the patient being 


Fig. 9.—Casts of a most interesting case at 
the National Military Home. A colored vet- 
eran from the Tennessee mountains was kicked 
by a mule, fracture of the jaw in the region of 
lower right cuspid and biscuspid resulting. No 
medical aid was available at the time (1915). 
The jaw healed with the biscuspids and mo- 
lars dropping out of occlusion with the oppos- 
ing upper teeth. Continued chewing for seven- 
teen years on the left upper and lower an- 
terior teeth has recently brought the right 
side into occlusion. Movement of the jaw from 
rest position to centric relation is four-thirty- 
seconds inch. The patient has never chewed 
tobacco. The upper casts are a reflection of 
the lower casts in a mirror. 


dissatisfied with the appearance and assert- 
ing that he could not masticate well. Ap- 
parently, the power of the muscles had 
been drained of force and strength be- 
fore the teeth came into their maximum 
functional relationship. Either this cen- 
tric relationship had been established 
closer to the maxilla by the dentist or, 
through tissue changes, had moved closer 
to the maxilla than was the case with the 
natural teeth prior to extraction. 


APPLICATION OF THE FOUR-THIRTY-SEC- 
ONDS INCH AVERAGE TO EDENTULOUS 
CASES 


In order to determine and to apply in 


Fig. 10.—Casts (below) reflected in mirror. 
The lower right cuspid interlocks. There is 
less wear on the right side than on the left. 
A study of balanced occlusion. 


denture construction any such distance 
other than the average (four-thirty- 
seconds inch), measurement is made and 
recorded prior to the extraction of all the 
upper or the lower teeth, or both. If pa- 
tients are edentulous when they come in 
for dentures, the average of four-thirty- 
seconds inch, or the tactile muscular sense, 
is used in construction of the dentures. 

Baseplates are constructed and tried in 
for length of upper, height of the lower, 
etc. 
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The same method of determining indi- 
vidual measurements is now employed. 
The instrument is closed from rest 
measurement to whatever the individual, 
or average, distance that the mandible 
moved from rest position to centric rela- 
tion. Thus, centric relation is estab- 
lished through the aid of the baseplates 
in position. The baseplate rims are 
added to, or taken from, until the pa- 
tient can close to the individual or 
average measurements. The same caution 
as mentioned in the technics must be con- 
sidered, and baseplates should not distend 
the lips, especially after recent extraction, 
as this too will cause a discrepancy in 
measurements in establishing occlusal re- 


Fig. 11.—Separation of lips both in rest 
position (right) and in centric relation (left). 
The lips, by moving more, acquire unusual 
habits and touch each other in speech and 
swallowing actions, regardless of positions 
shown. The movement of the mandible is 
two-thirty-seconds inch from rest position to 
centric relation. (Natural dentures.) 


lation with baseplates to Nature’s speci- 
fications. 

When the denture is tried in, the same 
steps are employed and likewise with the 
setting of finished cases. This gives a 
triple check of the so-called bite, trying 
in and finished dentures of each patient, 
helping to eliminate the possibility of dis- 
crepancies that may occur through lab- 
oratory mechanics. 


Niswonger—Rest Position of the Mandible 


1581 


It is worthy of note that the gothic 
arch tracing nearly always can be made 
above or below centric relation, as found 
through the aid of this instrument in 
edentulous cases. Generally, the gothic 
tracing can be made one-thirty-second 
inch above, and three-thirty-seconds inch 
below centric relation in cases of four- 
thirty-seconds inch measurement. It was 
made in one case five-thirty-seconds below 
and three-thirty-seconds above centric re- 
lation. This later case was a prognathous 
type with a movement of the mandible 
from rest position to centric relation of 
seven-thirty-seconds inch. 

We who have employed this method of 
establishing centric relation through the 


Fig. 12.—Lateral view of patient shown in 
Figure 11. Lighting effects were standardized 
for both exposures and in Figure 11 for com- 
parison of rest position and centric relation. 


rest position have, in the past two and 
one-half to three years, made it possible 
for patients with a full upper or lower 
denture, or both, to masticate the first 
meal with little or no difficulty, other 
work being equal. If any soreness re- 
sulted, it was usually around the peri- 
phery and was caused by overextension of 
bases, with little or no trauma on ridges. 
Esthetic values and speech were amaz- 
ingly unimpaired. The patient’s attitude 
toward dentists and dentures has become 
a happier one. 


| 
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COMMENTS 


1. Attention is again called to the 
place at which measurements were ob- 
tained: in the region between the dot at 
the juncture of the philtrum with the 
nasal septum, and the dot on the chin. 
If the space between the jaws decreases, 
approaching from upper lip and chin to- 
ward the third molar region, measure- 
ments likewise decrease. 

2. As we arbitrarily open or close cen- 
tric relation, regardless of the rest posi- 
tion, speech and swallowing muscles be- 
come impaired. If this is done to meet 
the requirements of a manufacturer’s 
tooth, especially the anterior, the esthetic, 
functional and mechanical characteristics 
of any masticatory tissues also become im- 
paired. 

3. Unless we make use of the principle 
of four-thirty-seconds inch, the space that 
normally exists between the occlusal sur- 
faces of natural teeth when the jaw is 
in rest position cannot be obtained in oc- 
clusal and incisal reconstruction cases, 
nor in artificial dentures. 

4. In masticatory and other move- 
ments of the mandible, the muscles, 
joints, ligaments, natural teeth, etc., are 
in perfect coordination. For duplicate co- 
ordination with artificial teeth, centric re- 
lation must bear the same relation to the 
rest position as prior to extraction. 

As the abnormal centric relation estab- 
lished by man, in edentulous cases, is al- 
lowed to deviate in either direction, so 
will perfect coordination of tissues and 
efficiency in mastication show a marked 
variation. 

5. If the bite has been opened too far 
or closed too far, the former jaw relation 
and centric relation may, through tissue 
change, be reestablished during the time 
patients are being told, “You must get 
used to them.’’ Meanwhile, in all prob- 
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ability, such patients will cause the den- 
tist much grief and worry. 

6. The most successful denture cases 
are based on the fact that centric relation 
has been at the upper extent of the pa- 
tient’s range of four-thirty-seconds inch 
(or its variations), obtained by the den- 
tist unknowingly, unintentionally and ac- 
cidentally, provided impressions, models, 
etc., have been skilfully handled. 

7. It is not the intention to convey the 
impression that greater variations may 
not exist because we have not found vari- 
ations from rest position to centric rela- 
tion in the region of the upper lip and 
chin of not more than eleven-thirty- 
seconds inch nor less than one-thirty- 
second inch in adult jaws with natural 
teeth in position. If the individual 
measurement cannot be obtained before 
extraction, that which was found in 87 
per cent of cases examined, four-thirty- 
the tactile 
sense, must be recognized, and we may 


seconds inch, or muscular 
say that this is Nature’s plan and speci- 
fication for the centric relation to the 
rest position of the mandible, which we 
now are able to control and use in restor- 
ative dentistry. 

SUMMARY 

1. The rest position of the mandible 
with its attached tissues is noticeably 
present in infant, adult and the aged, and, 
from this position, the mandible moves a 
definite distance into centric relation. 

2. This distance can easily be measured 
on the soft tissue from a point at the 
juncture of the philtrum with the nasal 
septum to a point on the center of the 
chin. 

3. Such soft tissue measurements are 
positive enough to be used successfully in 
denture construction and for building up 
occlusal and incisor surfaces on natural 
teeth. 
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THE HOW AND WHY OF AMALGAM 
RESTORATIONS* 


By ROBERT L. FOSTER, D.D.S., Indianapolis, Ind. 


TATISTICS and data for the past 
twenty-five years have shown amal- 
gam to be the material most fre- 

quently used for restoring lost tooth 
structure. The average percentage has 
been well above 50 per cent over all other 
materials combined. If this is true, is 
there any other one subject more impor- 
tant for consideration and study than 
that of amalgam? Yet it has been said on 
good authority that amalgam is misused 
and abused more than any other filling 
material. Why is amalgam, used more 
than all other materials combined for this 
purpose, the subject of so much ridicule 
and criticism? Does the trouble revert 
to the material itself or to the operator 
who attempts to use it ? 

These questions and many others pass 
through my mind when I see so-called 
amalgam fillings. I look at the teeth that 
hold a piece of metal which resembles a 
shattered fragment of an exploded shrap- 
nel and wonder what the history of it is 
and what the outcome of the operation 
will be. 

It has been estimated that this material 
is used in from 50 to 75 per cent of all 
restorations; but surely these misshapen 
pieces of metal that we see so often can- 
not be the result of spending from 50 to 
75 per cent of our time and effort in 
studying the character of this material 
and the proper method and technic of 
handling it for the best results. 


*Read before the Sixty-Fourth Annual 
Meeting of the Kentucky State Dental Associa- 
tion, April 4, 1933. 


On delving into statistics myself, I 
found, on looking over the programs of 
our two largest dental societies, that there 
are eight times as many clinics on gold 
inlays alone as of those dealing with 
amalgam. Of 9,931 pages of dental lit- 
erature examined, 339 pages pertained to 
gold inlays, 251 to porcelain jacket 
crowns, 234 to gold foil, 183 to amalgam, 
146 to alveolectomy and the remainder to 
other subjects of the profession. 

Of 654 extracted teeth showing some 
form of an amalgam filling, 10 per cent 
were judged good as to external ap- 
pearance; i. e., cavity outline, form and 
general finish; and 20 per cent were con- 
sidered fair and 70 per cent poor. 

I am convinced that the most potent 
cause of our amalgam failures is lack of 
interest in the subject. From my own 
data, I can conservatively say that though 
we use amalgam for more than 50 per 
cent of all fillings, we are apparently 
only 10 per cent interested. 

From lack of interest arises careless- 
ness when we do attempt to use the ma- 
terial, and carelessness is responsible for 
much of our defective work, not only in 
the use of amalgam but in the use of 
other materials as well. 

Amalgam is adapted to tolerate care- 
lessness for a short time; at least, more 
than are most other filling materials. If 
this were not true, the loss of teeth by 
recurrent caries would be increased about 
50 per cent. If the same interest or lack 
of interest in study and technic were used 
in placing a gold foil filling or a gold 
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inlay, the results would be much more 
disastrous. Too many of us are using 
the same technic in making amalgam 
fillings that we were taught to employ 
in using low silver content alloy many 
years ago. 

Let us then consider at least some of 
the cardinal considerations for the im- 
provement of our amalgam work. 


CAVITY PREPARATION 


To the conscientious operator, little 
need be said about cavity preparation for 
amalgam. The principal difference to 
keep in mind between amalgam and gold 
cavities is the depth and breadth and 
cavosurface bevels. Amalgam does not 
have the tensile strength and Brinell 
hardness or, as it is sometimes called, edge 
strength, of gold. Therefore, we must 
prepare for ample bulk in the finished 
filling. 

It is advisable to use one-third of the 
occlusal width from cusp to cusp and to 
obtain a depth in our cavity that will 
assure us of a finished filling of 1.5 mm. 
minimum thickness. 

The cavosurface bevel should be much 
longer than that commonly used for gold. 
It should include all of the enamel wall 
and part of the dentin. Short bevels for 
amalgam or no bevel with short length 
unsupported enamel rods spell failure 
and are the most common cause of the 
frequent marginal ditch seen in amalgam 
work. If the rubber dam has not been 
applied, it is necessary at this time to 
make ample provision for keeping the 
cavity absolutely dry during the time 
necessary to complete the filling. 


PULP PROTECTION 


No cavity preparation is complete 
without sterilization of the dentin by 
some means. I find phenol most effective. 
Most cavities need some form of lining, 
in order to reduce the shocks to the pulp 
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which occur during placement of the fill- 
ing or after the filling is placed. There 
are many materials on the market which 
may be used successfully for this purpose. 
Any excess material must be removed and 
the walls planed to remove foreign mate- 
rial, such as dried saliva, which leaves a 
soluble salt that later may dissolve, a 
leaky margin resulting. 


THE MATRIX 


In any cavity without four walls, a 
substitute wall must be employed to com- 
plete the circumference of the cavity. 
So many amalgam failures are due to lack 
of attention to this single phase of the 
work. Time spent in applying a well- 
fitted matrix and assuring the stability 
of such an application means time and 
effort saved in finishing the filling. 

In every case wherein it is possible to 
do so, I prefer to use the combination 
matrix retainer and separator designed 
by William E. Harper, of Chicago. 
There are very few cases wherein I can- 
not use it. Added retention is seldom nec- 
essary with this retainer, such as wedges, 
which are always necessary with the 
average matrix in order to prevent over- 
hanging of material at the gingival bor- 
der. When properly manipulated, it as- 
sures a contact point and an anatomically 
contoured proximal surface which needs 
no polishing nor further finishing when 
the matrix is carefully removed. 

I have found this little device of more 
help in doing satisfactory amalgam work 
than any other instrument I know of. 
Unless a matrix can be depended on to 
continue in perfect adaptation to the cav- 
ity margins and to withstand the force 
that must be used in condensing a very 
plastic mix of amalgam, I cannot be 
assured of dependable amalgam restora- 
tions. 

Let us be sure that this step of the 
work is correct before we go ahead, and 
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there will be little or no trouble in com- 
pleting an amalgam restoration that is 
satisfactory. 


SELECTION OF ALLOY 


There are several good dental alloys 
on the market for use in amalgam res- 
torations. During the last five years, these 
alloys have undergone changes for the 
better; thus few alloys on the market 
today are the alloys that were purchased 
under the same label five years ago, and 
they therefore will not react in the same 
manner when manipulated with the tech- 
nic of five years ago. 

The American Dental Association, in 
cooperating with the Bureau of Stand- 
ards at Washington, began their research 
work on amalgam alloys in 1928. As 
they have published the results of their 
findings on the many alloys on the mar- 
ket in various periodicals from time to 
time, the careful operator need not be 
misled by exaggerated propaganda con- 
cerning the merits of a worthless alloy. 
He may refer to the last report of the 
Bureau of Standards on alloys and if the 
alloy has not been classed as one passing 
the American Dental Association speci- 
fication, certainly it should not be con- 
sidered a good material to use. The 
specification sets forth only the minimum 
requirements and does not guarantee that 
any alloy meeting these requirements is 
a reliable one to use in amalgam restora- 
tions. 

My advice in selecting a dependable al- 
loy would be first to see that it is ap- 
proved by the Bureau of Standards and 
then to investigate the integrity and re- 
liability of its manufacturer. How long 
has he been in business and to what ex- 
tent has his product been used by the pro- 
fession? Remember that experience and 
time are what tell in testing dental work 
and material. Never let the few cents’ 
difference in the cost of a package of al- 
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loy influence your selection. Choose only 
the material which seems likely to pro- 
duce the best results. A few cents saved 
in the purchase of an ounce of alloy may 
become a liability measured in dollars 
later on. 

Before leaving the subject of selecting 
an alloy, I would warn you that only the 
purest mercury can be used in producing 
a good amalgam. Do not take chances on 
otherwise satisfactory results by buying a 
questionable mercury. It is also necessary 
to use great care in handling mercury, for 
it is easily contaminated by foreign ma- 
terial and rendered unfit for use. Never 
keep it in rubber or vulcanite dispensers, 
as the sulphur in these materials will 
render it unfit for use. 


PROPORTIONING ALLOY AND MERCURY 


The accurate measurement of the alloy 
and mercury in amalgam is necessary only 
to assure us of adaptable plasticity in the 
mix. Without this extremely plastic ma- 
terial, I have found it impossible to make 
nonleaking fillings consistently in steel 
test cavities. 

By experimenting, we are soon able 
to determine the portions necessary to 
obtain this plasticity and then adjust one 
of the automatic dispensers to spill that 
proportion of materials for each fill- 
ing as needed. These devices soon pay 
for themselves by conserving time and 
material. 

Plasticity is satisfactory if in a trial 
mix, and immediately after trituration, 
the mass is so plastic that it cannot be 
rolled into a ball, yet not so plastic that 
it cannot be picked up with the fingers. 
To those who fear unbalancing the 
amalgam if sufficient mercury is used to 
obtain this plasticity and is subsequently 
expressed by forceful condensation, and 
thereby traces of the alloy constituents are 
carried off, I refer a report of experiments 
on this question by K. W. Ray, Ph.D., 
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and George S$. Easton, D.D.S.1. The last 
paragraph of this report is as follows: 
“The excess mercury so removed does not 
carry out sufficient amounts of any of the 
component metals to destroy the balance 
of the amalgam.” 


MIXING ALLOY AND MERCURY 


In mixing alloy and mercury to pro- 
duce amalgam, let us keep in mind that 
regardless of what has been done in prep- 
aration up to this point to make a good 
amalgam restoration, this process of mix- 
ing can determine the result. Too little 
attention in the past has been paid to the 
importance of this phase of the work. 

To produce a filling material having 
desirable qualities and reactions demands 
a definite and accurate technic. 

Some manufacturers have given us a 
sheet of directions for mixing and some 
of us have tried to follow them. The most 
of these directions are nearly identical, 
particularly as regards the time needed 
or allowed for mixing. A period of three 
minutes is more generally advised regard- 
less of the size of the filling or the 
method and manner of mixing. It is ob- 
vious that unless consideration is given 
by various operators to the method used 
for a three-minute mix, no two results 
will be the same. One operator’s speed or 
pressure in stirring the mix may be twice 
as great as the other’s, and results will 
vary accordingly. 

May I warn you here that either ex- 
cessive speed or pressure, especially in 
starting the mix, may be sufficient to oxi- 
dize the small metal filings and retard 
the amalgamation or further anneal them 
and change the known qualities of the 
alloy. It is principally due to these 
dangers that mechanical amalgamators 
1. Ray, K. W., and Easton, G. S.: Change 
in Composition of Amalgam Alloys During 
Amalgamation and Condensation, J.A.D.A., 
18:1076 (June) 1931. 
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have not been considered dependable.® 

Amalgamation is both a chemical and 
a physical action which takes place to 
form a new alloy, and as in any other 
such mixture of materials, there is a time 
in the process when we approach a per- 
fect combination, and at that time the 
mixing should be stopped. If we are very 
far from that point, either from under- 
mixing or overmixing, undesirable re- 
sults will follow. 

In order to give definite instructions 
for the mixing of alloy and mercury to 
produce as nearly perfect amalgam as 
possible, it is necessary to take into con- 
sideration the variables which enter into 
each mix. 

A practical timing rule must be flexible 
to meet these variables. The following | 
believe is such a rule. 

I prefer a ground glass mortar and 
pestle for the mixing equipment. ‘The 
mortar should be deep enough to prevent 
any of the material being lost over the 
edge when large mixes are made. The 
pestle should be long enough to accommo- 
date the full grip of the hand. All prep- 
arations should be made for an uninter- 
rupted completion of the filling before 
the alloy and mercury are placed in the 
mortar. 

Some type of time piece with a second 
hand is the only accurate device to regu- 
late this work. A stop watch is prefer- 
able. 

As soon as the proper proportions of 
alloy and mercury have been placed in 
the mortar, the time is noted and the mix 
started by light pressure and a rather 
slow stirring motion, to avoid any possi- 
bility of frictional heat. 

The weight of the pestle and hand is 
sufficient during this period and a speed 
of not more than 100 revolutions per 
minute. The mass is watched closely and 


2. Taylor, N. O.: Mechanical Amalgama- 
tion, J.A.D.A., 16:583 (April) 1929. 
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as soon as no loose particles of alloy or 
little globules of mercury can be seen the 
time elapsed is noted. If proper pressure 
and speed have been used, it has taken 
from 35 to 50 seconds to accomplish 
this. Using this as one-third of the en- 
tire mixing time, we continue mixing 
with slightly increased pressure and 
speed. 

If preferred, the final one-third period 
of the mixing may be completed by mull- 
ing in the palm of the hand provided the 
hands are clean and dry. 

At this time, the amalgam should be 
extremely plastic and free from any signs 
of crepitation, ready for immediate plac- 
ing in the cavity without expressing of 
any of the excess mercury from the first 
piece placed. The only exception to this 
is in the case of very small pits or fissure 
cavities. 

This extreme plasticity is absolutely 
necessary to maintain adaptable material 
throughout the time necessary to con- 
dense the amalgam and make air tight 
fillings. ‘To express any mercury from the 
mass at this time, as is so often done, 
causes the material to set very quickly 
and renders it unfit for further use. 


PLACING THE FILLING 


In placing a filling in an average prox- 
imoclusal cavity, the first very small and 
extremely plastic piece is placed on the 
gingival floor and lightly tamped to place 
with a medium sized smooth faced plug- 
ger. Forceful and orderly condensation 
by a plugger which has a smooth, dia- 
mond shaped face 2 mm. long and 1 mm. 
wide follows. This plugger enables us to 
get into the sharp angles formed by the 
matrix and buccal and lingual margins of 
the cavity and to condense the material 
at those points which so often prove to 
be the vulnerable spot of the whole fill- 
ing. In many experiments with test fill- 
ings under air pressure, the point angle 
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just mentioned was the site of the only 
leak along any of the margins. There- 
fore, particular attention is necessary to 
thoroughly condense the material at this 
point. 

Starting at either the buccal or the 
lingual aspect, we overlap each step in 
proceeding to condense the material along 
the gingival margin to the opposite wall 
of the cavity. As the excess semifluid ma- 
terial comes to the surface, it is carried 
out of the cavity and laid to one side. It 
may be needed later on. 

It may be necessary to roll between 
the thumb and finger for a second or two 
the second small piece to be added to re- 
store plasticity, after which a small drop 
of mercury may be squeezed out and the 
piece immediately tamped to place on 
the gingival floor, uniting it with the 
piece already placed and stepping it with 
the small plugger in an orderly fashion 
as for the first piece. 

This procedure is followed with each 
piece added expressing just a little more 
mercury from each additional piece. If 
it is not possible to restore the required 
plasticity by rolling the material between 
the fingers for a few seconds, do not add 
fresh mercury as to do so will decrease 
the crushing strength of the amalgam.* 
The mass can be mixed with some of 
the excess material previously expressed 
from the filling; which will restore the 
desired plasticity without danger of alter- 
ing any of the known qualities of the ma- 
terial. 

When the proximal portion of the 
cavity is built up to the level of the oc- 
clusal step, a very plastic piece is placed 
on the floor of the step and tamped to 
place, then condensed with the medium 
size 2 mm. round plugger, with over- 


lapping of each step in working from the 


3. Taylor, N. O.: Amalgam Technic, De- 
pendable and Dangerous Practice, J.A.D.A., 
17:1880 (Oct.) 1930. 
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center of the floor, in an orderly and 
thorough manner, until the cavity walls 
are reached, where the excess semifluid 
material should be pressed out. 

With the small 1 mm. plugger, very 
forceful and orderly condensation is car- 
ried out around the cavity wall. Use of 
this small plugger in the body of the fill- 
ing would only tend to chop the ma- 
terial and the extreme pressure produced 
by it might also prove harmful to the 
underlying pulp. 

As each piece is added, plasticity is first 
restored by rolling it once or twice be- 
tween the finger and thumb. Then, a 
little more mercury is squeezed from it 
than from the preceding piece and it is 
tamped and condensed in the same man- 
ner until when the last piece is added, 
which should be freed of all mercury 
possible, the filling is built to excess above 
the occlusal margins. This last piece is 
very forcibly condensed with a large 3 
mm. serrated face plugger, the operator 
removing any excess of plastic material, 
“drying” it out and packing it over the 
surface again. 

When seemingly the filling has been 
freed from all excess mercury in this 
manner, I use the Harper mercury 
expressor, a long handled instrument se- 
curely holding a rubber headed tack at 
one end which is rolled over the filling 
with considerable force and safety, push- 
ing the little globule of mercury ahead 
of it and over the margin as long as it is 
possible to remove any more excess mer- 
cury. 

Before the matrix is removed, the 
rough outline of the occlusal carving 
should be mace, such as rounding the 
marginal ridge and establishing the prin- 
cipal grooves and riJges. 


REMOVAL OF MATRIX 


The tension may now be released on 
the matrix retaine, and it may be care- 
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fully removed. If the interproximal 
space is near normal, it will be impossible 
to remove the matrix band without bend- 
ing the lingual end over the nose of the 
cotton pliers so that it may be held se- 
curely enough to withstand the force 
necessary to remove it. In removing it, 
the operator keeps the drag on the ap- 
proximal tooth by holding the buccal end 
of the strip against that tooth and pulling 
toward the lingual aspect and toward 
the approximating tooth with the cotton 
pliers. The band is not allowed to move 
toward the occlusal aspect. 
CARVING 

It should not be necessary to point out 
the importance of so carving an amalgam 
filling as to reproduce as nearly as pos- 
sible the natural tooth form. Yet, as | 
mentioned in the first part of this paper, 
many so-called amalgam restorations 
show not the slightest evidence of an at- 
tempt to do that part of the work. Some 
of these slugs of metal even carry the 
maker’s thumb print as a means of iden- 
tification. The same man would prob- 
ably spend many minutes carving a wax 
pattern for an inlay. 

With suitable instruments, 
chisels, carvers and discoids, the material 
is shaved in planes parallel to the mar- 
gins, with care not to cut under the mar- 
gin. The operator should be certain be- 
fore the patient is dismissed that there is 
not a particle of amalgam overlapping 
the margins of the cavity. Even when 
there is to be a second sitting for polish- 
ing, it is not safe to allow this materia’ 
to remain in thin layers around the mat 
gins as it will probably break off and 
what might have been a perfect margin 
be ruined. 

The articulation is checked with car- 
bon paper and any high points removed 
at this time. 

With a small burnisher, using no pres- 
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sure, the surface may now be smoothed 
and the minute pores of the amalgam 
closed, a much smoother finish resulting. 
Pressure should never be used with a 
burnisher on the surface of a fresh 
amalgam filling, especially at the mar- 
gins. To do so will mean the move- 
ment of some of the mercury toward the 
margins, causing that portion to be the 
weak point of the filling. 


POLISHING 


Among hundreds of amalgam fillings, 
the best always showed evidence of hav- 
ing been polished. No polishing should 
be done before twenty-four hours after 
the filling is placed. 

When a highly polished properly 
adapted matrix band has been used with 
a good retainer such as the Harper de- 
vice, there is little or no reason for try- 
ing to improve the finish of the proximal 
surface of the restoration. 

This leaves but little work to be done 
in polishing the restoration. With a worn 
plain fissure bur, the grooves and pits of 
the occlusal carving may be accentuated. 
Small fine grained sandpaper and cuttle 
fish disks are then used, and with pumice 
and brush wheels, the final polishing is be- 
gun, finishing with felt cones or wheels 
with whiting, tin oxide or some polishing 
paste. 

FEES FOR AMALGAM 


The above-outlined technic is not a 
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cheap operation. I have heard some 
operators say that they can _ prepare 
the cavity for an average proximal 
occlusal restoration and place the amal- 
gam filling in about fifteen or twenty 
minutes. 

I can only say in answer that they 
are either much more efficient operators 
than I or they are leaving out some im- 
portant link in the chain of technic re- 
quired for an amalgam restoration. That 
chain is no different from the proverbial 
one which is “no stronger than its weak- 
est link.” 

Our patients should be educated to ap- 
preciate the high standard of work that 
they are having done. I find the easiest 
way to do this is with suitable models 
demonstrating the difference between the 
average amalgam filling and a beautifully 
finished amalgam restoration. The im- 
portance of carrying out exactingly each 
step of the technic should be stressed and 
the difference in the finished products 
pointed out. 

Broadminded patients are willing to 
pay an adequate fee for good dentistry 
when they are made to understand that 
they are getting value for the amount 
they pay. 

Let us think more about a fee for sav- 
ing a tooth rather than a price on filling 
a hole in it, regardless of what material 
is used. 

1706 East Washington Street. 


By WILLIAM E. SAUER, M.D., St. Louis, Mo. 


HERE are probably no two other 
fields of work so closely allied as 
that of the dentist and the otolaryn- 
gologist. This is easily understood when 
we consider that the areas of interest are 
almost completely supplied by the fifth 
nerve and its branches, and it is not al- 
ways easy to determine which particular 
terminals are affected and just where. 
One of the most striking instances of 
confusion is seen when the patient applies 
to the aurist for relief from pain in the 
ear which is due to the presence of a de- 
cayed lower molar or an_ unerupted 
molar. Again, a pulpless second bicuspid 
gives rise to pain in the cheek and side of 
the nose, and the patient seeks the rhi- 
nologist for relief from sinus trouble. We 
recently saw such a case in the wife of a 
physician from northern Missouri. The 
bicuspid was not aching, but it had lost 
its natural luster, although it had only a 
small cavity on its mesial surface. To her 
husband, it seemed a shame to extract 
such a good tooth. No explanation was 
found in the nose or paranasal sinuses. 
Relief came after extraction of the tooth. 
Neuralgia of the second branch of the 
fifth nerve has a wide distribution. 
Meckel’s ganglion neuralgia not only 
makes the teeth ache, but also gives a feel- 
ing that the teeth are too long. There is 
frequently a pain extending into the neck 
and shoulder. We know that there is a 
long downward extension of the fifth 


*Read before the St. Louis Dental Society, 
March 5, 1934. 
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nerve in the medulla and cord, although 
the superficial origin is from the side of 
the pons. We do not yet know the sig- 
nificance of this anatomic fact. One type 
of neuralgia for which many teeth are 
uselessly sacrificed is tic douloureux. The 
patient often seeks the dentist and the 
rhinologist when the neurologic surgeon 
alone can give permanent relief. Careful 
inquiry will usually assure diagnosis; it 
is not based on objective examination. 
The history is very characteristic. Per- 
haps a single stab of pain initiates the tic, 
not to be repeated for months, but re- 
turning gradually, becoming more fre- 
quent and finally intolerable. Surgical 
treatment has been developed to the point 
where it is quite safe and usually entirely 
successful. The pathology is unknown. 
No uniform changes are found in the 
ganglion, but we know that it is not 
caused by pathologic conditions of the 
teeth or of the nasal structure. A tic 
douloureux is not influenced by anything 
we may do to the teeth or to the nose or 
paranasal sinuses. Malignancy of the 
nose and nasopharynx is to be thought of 
when confusing pictures involving pain 
in the face and teeth present themselves. 
Here again, teeth are needlessly sacri- 
ficed. I recently saw a case of carcinoma 
of the maxillary sinus in which all of the 
upper teeth had been extracted on one 
side. Much valuable time had been lost 
before a definite diagnosis was finall; 
made. Roentgen-ray examination revealed 
a complete opacity of the right maxillary 
sinus. An attempt was made to remove 
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the growth, but it had extended back 
into the sphenomaxillary fissure, and its 
complete removal was impossible. A 
radium capsul was inserted and later deep 
roentgen-ray therapy was employed. The 
patient finally succumbed. In some of the 
cases, removal of the growth was fol- 
lowed by irradiation and the growth did 
not recur for a period of four or five 
years. 

The maxillary sinus, because of its lo- 
cation, is of common interest to both the 
dentist and the rhinologist. It is really 
on the borderline of rhinology and den- 
tistry. The sinus, which is actually a part 
of the nose, being lined by the same mu- 
cous membrane and communicating with 
the nose through a normal opening, is 
also closely related to the teeth, the bi- 
cuspids and molars sometimes penetrating 
into the cavity. It is still a much discussed 
question as to whether the antrum is 
more often infected from the mouth or 
from the nose. The dental view, I be- 
lieve, is that at least 70 per cent originate 
in the mouth; while the rhinologist is 
fully convinced that by far the larger 
majority the infections take place through 
the nose. This difference of opinion can 
be explained by the fact that the cases 
seen by the oral surgeon are all, or prac- 
tically all, of dental origin, while the 
rhinologist sees the larger class of cases 
secondarily to the infections involving the 
nose. When we consider that few people 
escape the so-called cold, and there is 
more or less sinus involvement in every 
cold, it is easy to understand why the 
nose would be the most frequent path- 
way for antrum infection. Carmody, of 
Denver, believes that the teeth are af- 
fected through the sinuses more often 
than the sinuses through the teeth. 

The diagnosis of maxillary sinusitis 
presents no difficulties in a certain num- 
ber of cases, and the presence of an in- 
fection in the cavity can be determined, 
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or at least suspected, from the history 
alone. In a number of cases that harbor 
a low-grade infection, the rhinologic and 
roentgenologic studies leave us in doubt. 
Fortunately, a method of examination 
has been developed by which we are 
enabled to secure a good view of the in- 
terior of the maxillary sinus without any 
great discomfort to the patient. The in- 
ferior meatus of the nose is cocainized 
and a small trochar and cannula are in- 
serted into the antrum through the nasal 
antral wall. The trochar is withdrawn, 
the cannula remaining in_ position. 
Through the cannula, a small cystoscope 
is introduced. By turning the instrument 
in various directions, the operator can 
see practically all of the interior of the 
antrum. In this way, small polypi or 
areas of pyogenic thickening of the mu- 
cous membrane can be detected which do 
not show up in a roentgenogram. Some- 
times the roentgen-ray picture shows 
opaque areas, or cloudiness, which may 
be due to a thickness of the bony walls of 
the sinus. The antroscope may reveal a 
normal mucous membrane. In_ other 
words, the roentgen-ray findings may be 
verified. In recent years, sinus infection 
in children has been given a great deal of 
consideration, and it is surprising how 
many cases, especially of the antrum, are 
found in young children. The teeth may 
be responsible for an antrum infection in 
children. Several years ago, I reported an 
orbital abscess in a boy 5 years of age, in 
which the antrum had become infected 
from decayed teeth and, on operation, a 
perforation of the roof of the antrum was 
found. Recovery followed the removal of 
the infected teeth, together with intra- 
nasal drainage of the maxillary sinus. 
The rhinologist does not, as a rule, 
give teeth the consideration they deserve 
when dealing with chronic maxillary 
sinus infection. Many cases are treated 
by the intranasal route alone, when close 
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cooperation with the oral surgeon should 
be sought, as many cases of failure on the 
part of the rhinologist would be thereby 
eliminated. 

The question as to whether the treat- 
ment of suppuration of the antrum 
should be left to the dentist or the rhi- 
nologist will depend on the cause of the 
suppuration and its duration. When it 
can be proved that the infection is of 
dental origin and the condition has not 
existed for too long a time, and when 
there are no other paranasal sinuses in- 
volved, an antrum may be successfully 
drained through the alveolar process, as 
no doubt has been the experience of every 
dentist. In cases of long standing with 
an existing ethmoid or frontal sinus sup- 
puration, there can be no hope of recov- 
ery without a nasal operation. The so- 
called Caldwell-Luc operation, in which 
an opening sufficiently large is made into 
the antrum through the canine fossa to 
give a good view into the sinus, offers the 
best chance of success. Results will de- 
pend on not only the removal of every 
vestige of diseased mucous membrane in 
the maxillary sinus but also the clearing 
up of the other diseased sinuses which 
may be present. In recent years, I have, 
in addition to making a large opening 
under the inferior turbinate, made a large 
opening in the middle meatus. Thus, a 
number of diseased ethmoid cells were 
reached which were formerly overlooked. 
The rhinologists have long since learned 
that even when there is dental disease 
present, such as caries and necrosis of the 
alveolar process, necessitating a connec- 
tion with the mouth, the sooner this open- 
ing in the mouth is closed the better. In 
the Caldwell-Luc operation, we are al- 
ways careful about closing the incision 
made through the soft parts over the ca- 
nine fossa. This is done immediately after 
the operation is completed. We formerly 
packed the maxillary sinus with gauze, 
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which was removed through the nose, a 
very painful procedure. In the past five 
years, we have omitted use of a pack, with 
decidedly less reaction, and no unusual 
bleeding. 

Foreign bodies sometimes find their 
way into the maxillary sinus. Several 
years ago, I saw a patient who com- 
plained of severe pain over the right an- 
trum and cheek. The roentgenogram re- 
vealed a complete opacity. I found the 
sinus filled with modeling compound, 
which had been forced into the cavity 
while an impression was being taken 
after the extraction of the teeth. One of 
the teeth had evidently penetrated the 
antrum. I have also removed teeth from 
the maxillary sinus, some of which were 
pushed into the sinus during an attempt 
at extraction and some of which had 
wandered through during the process of 
development. Several years ago, I re- 
ported a case of removal of a tooth from 
the floor of the nose. I thought that I 
was dealing with a very rare condition as 
there was no mention of this in any of 
the American or English textbooks at my 
disposal. Later, I found a detailed de- 
scription in one of the German textbooks 
in which quite a number of cases were 
reported. I have seen a number of cases 
in which teeth were lost in the maxillary 
sinus and the exodontist had made large 
openings into the cavity through the al- 
veolar process in attempting to remove 
the teeth from the antrum. In various 
instances, he had succeeded in finding the 
tooth, but left a large opening into the 
maxillary sinus which did not close, or at 
least took weeks to close. In my opinion, 
it would be better to remove the lost 
tooth through an opening in the canine 
fossa which can be closed immediately, 
rather than leave the large opening in the 
alveolar process. I recall several cases in 
which I had considerable difficulty in 
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Certain infections of the buccal mucous 
membrane and the gums require the com- 
bined effort of the dentist and the rhi- 
nologist before the case can be brought to 
a successful issue; for example, Vincent’s 
infection. A large number of these cases 
respond readily to cleansing treatment, 
but, in some of these, the teeth must be 
kept thoroughly clean and all dental dis- 
ease remedied before freedom from re- 
currence can be assured. On the other 
hand, the source of the reinfection may 
be the tonsil crypts, and not until a com- 
plete tonsillectomy is performed does the 
patient remain free. 

Diffuse suppuration of the floor of the 
mouth known as Ludwig’s angina may 
originate from tooth socket infection. Ac- 
cording to Richards, of a series of 100 
cases, forty were of dental origin. These 
cases may first come into the hands of 
the dentist, who should recognize the 
severity of the condition. The brawny in- 
duration in the neck below the chin, the 
position of the head, which is held back- 
ward owing to pressure on the respiratory 
tract, together with swelling and edema 
of the tissues of the floor of the mouth, 
should make the diagnosis easy. 

The ill effects of mouth breathing on 
the dental arch, as well as on the teeth 
themselves, are too well known to receive 
more than passing notice. The rhinolo- 
gist too often fails to take advantage of 
the aid that the orthodontist can give in 
the correction of these evils. The removal 
of adenoids and tonsils alone, when there 
are marked evidences of malocclusion, 
will not correct the mouth breathing un- 
less followed by corrective treatment on 
the part of the orthodontist. The ortho- 
dontist can also help to prevent deflection 
of the nasal septum which is so common, 
generally becoming manifest during ado- 
lescence. In many instances, it is due to 
arching of the palate, the result of mal- 
occlusion. 
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Abnormalities of the mandibular artic- 
ulation may cause ear symptoms, either 
directly, by inflammation, causing degen- 
eration of the articular cartilages and re- 
sulting in abnormal condylar movements ; 
or indirectly, by reflex nerve pressure on 
a branch of the auriculotemporal nerve. 
Since the principal causes of mandibular 
joint disease are bite anomalies, the ortho- 
dontist’s services must be sought. 

Pyorrhea and caries may be factors in 
chronic pharyngitis and laryngitis. Focal 
infection resulting from apical abscess 
may affect the ear as well as other por- 
tions of the body. It may cause an arth- 
ritis involving the ossicular chain which 
conducts sound waves, interfering with 
the transmission; or the internal ear may 
be directly involved, permanent impair- 
ment of the hearing resulting. Pyorrhea 
may do the same thing. In fact, the otolo- 
gist should never lose sight of the fact 
that the teeth should not be overlooked 
when a cause for deafness is sought. 

Aspiration of foreign bodies into the 
air passages as related to dentistry must 
also be mentioned. According to Cheva- 
lier Jackson, about 4 per cent of his cases 
are of dental origin, the teeth or their 
fragments being most frequently as- 
pirated. Dental burs, root canal re- 
movers, pieces of dental cement, tartar, 
etc., have also found their way into the 
lung; while partial dentures and porce- 
lain bridges may be swallowed and lodge 
in the esophagus. In spite of the fact that 
marvelous strides have been made in 
bronchoscopy and esophagoscopy, the re- 
moval of a foreign body from the lung or 
esophagus is, many times, the most diff- 
cult feat in surgery. Prevention is far 
preferable. 

3720 Washington Boulevard. 


DISCUSSION 


L. R. Main, St. Louis, Mo.: There is 
bound to be an overlapping of effort by 
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rhinologist and dentist since their fields of 
operation are supplied by the same nerve, 
the trifacial, and because of the proximity 
of these fields. While there may be a du- 
plication of effort in giving relief in certain 
cases, this need not cause confusion or mis- 
understanding; but by cooperation a better 
understanding of the particular case is pos- 
sible. The symptoms in certain types of 
rhinologic disturbance are so similar to 
dental symptoms that sometimes it is diffi- 
cult to determine whether the patient 
should be sent to a dentist or a rhinologist. 
The percentage of antral involvement com- 
ing from dental sources, referred to as 
being 70, is very high; in fact higher 
than I have ever heard it quoted before. I 
think dropping the cipher and making it 
7 per cent would be more nearly correct. 
I am mindful too that there are some cases 
of sinusitis which fail to respond to the 
usual treatment until after an infected 
molar or bicuspid has been removed. I 
know the teeth are sometimes a factor. 
Again, and as has been mentioned, we may 
have a case of suspected otitis, but the real 
cause is of dental origin, probably a pul- 
pitis or impaction of a mandibular third 
molar. I should like to ask Dr. Sauer 
whether he has actually seen a case of deaf- 
ness as a result of pressure on the auditory 
meatus by the condyle of the mandible. 
Oather A. Kelley, St. Louis, Mo.: Dr. 
Sauer has given us a long list of disturb- 
ances, which come under the observation 
of the otolaryngologist and which are be- 
lieved to be caused by or aggravated by 
dental defects and disease. One might be- 
lieve from the length of the list that much 
of the otolaryngologist’s time was con- 
sumed in consultation with his dental col- 
I do not believe that this is the 
The otolaryngologist generally at- 
tempts to clear up the maxillary sinusitis, 
the neuralgia of Meckel’s ganglion or other 
manifestations by his particular mode of 
treatment, and when this is not effective, 
and after all other measures have been ex- 
hausted without result, a frequent conclu- 
sion is that the teeth are causing the trouble 
and the patient is directed to see his dentist. 
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Likewise, the dentist will treat dental dis- 
ease for various neuroses and after all bad 
or suspected teeth have been extracted 
without relief for the patient, a tardy con- 
clusion is that the real cause of the pain is 
a sinusitis or pain referred from the audi- 
tory canal, and the patient is told that he 
had better see a nose and throat specialist. 
Our patients would be better served if a 
consultation were held in these obscure and 
indefinite conditions before treatment is in- 
stituted or operations performed or teeth 
sacrificed. Such papers as Dr. Sauer has 
presented before our society may promote 
this satisfactory relationship between den- 
tists and otolaryngologists. The removal of 
foreign bodies, teeth and root fragments 
from the sinus was mentioned. I concur in 
the statement that the practice of attempt- 
ing to remove such articles by enlarging 
the alveolus should be condemned. Many 
times, a root is forced through the floor 
of the sinus, but not through the membrane 
lining this cavity, and becomes trapped be 
tween these two structures. The proper 
procedure is to make a window in the 
canine if the 
ond or third molar, the window may be 
made distad from the malar ridge and the 
root recovered through this artificial open 
ing. This is not a radical procedure, but, in 
this instance, a much more conservative 
measure than making a large perforation in 
the floor of the antrum. Dentists are 
amazed at the dental disease some rhinol- 
ogists can overlook. We have all had pa- 
tients for whom a Caldwell-Luc type of 
operation has been performed without con- 
sideration of the fact that chronically in- 
fected teeth were in apposition with or pro- 
truding through the floor of the sinus. Nor- 
mal membrane will never redevelop in the 
presence of such infections at the floor of 
the sinus. For a number of years, I have 
tried to convince rhinologists that their 
method of incising the tissue at the muco- 
buccal fold for the purpose of exposing 
the canine fossa is not so favorable a pro 
cedure as incising through the septal gum 
tissue between the teeth and making the 
retraction from the necks of the teeth. 
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Some of the disadvantages of this method 
are as follows: The operator cuts across 
the fibers of the buccinator muscle at a 
place that the periphery of an artificial den- 
ture must occupy when this replacement is 
necessary. The scar tissue has no elasticity 
and satisfactory adaptation cannot be ob- 
tained. The blood supply to the gingiva is 
interrupted at least temporarily and chronic 
gingivitis frequently develops. ‘Terminal 
fibers of the nerves emanating from the in- 
fra-orbital foramen are incised, and numb- 
ness of the lip, lateral side of the nose, 
labial mucosa and lower eyelid is more pro- 
nounced. The initial incision is closer to 
the window made into the sinus, and if the 
opening is lower than anticipated, the flap 
may collapse into the cavity, as no table of 
bone is there to hold it in position. The 
edges of the wound are more difficult to 
approximate, particularly in the edentulous 
cases. The advantages of a retraction from 
the gingiva or the inferior border of the 
ridge are as follows: Less tissue is incised. 
A bilateral Caldwell-Luc operation can be 
performed in a patient with a full comple- 
ment of teeth merely by an incision through 
the gum septums, and a retraction can be 
made as high as the nasal cavity in the 
midline and the infra-orbital foramen, 
without any vertical incisions. A unilateral 
operation can be carried out by incision of 
the septal tissue from the cuspid back, and a 
curved vertical incision from in front of the 
cuspid extending from the gingiva to as 
high in the fold as desirable provided the 
incision is carefully carried in the direction 
of the muscular fibers of the buccinator 
muscle and not across them. The edges of 
the wound are easily approximated and the 
flap has a complete table of bone upon 
which to rest. The blood supply of the flap 
is not interrupted and the danger of in- 
juring nerve fibers is practically nil. After 
the removal of a maxillary bicuspid or 
molar, it is occasionally observed that no 
bone was over the apex of the tooth and 
that the sinus is open. Unless some dis- 
charge or other evidence of disease is pres- 
ent, there should be no irrigation or probing 
of the cavity, and the wound will close in 
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normal time. Packing and irrigating a sinus 
through a tooth socket occasionally permits 
invagination of the mucous membrane 
along the full length of the alveolus, and 
this becomes continuous with the antrum 
lining. Natural closure in these instances 
is impossible. Surgical measures to close 
an alveolar antral opening should not be at- 
tempted until all pyogenic tissue has been 
removed from the sinus. Closure has been 
accomplished in all cases attempted by mak- 
ing a mucoperiosteal incision across the 
opening, reflecting the tissue liberally both 
buccally and palatally, smoothing the bone 
about the orifice and freshening the edges 
of the tissue. A pediculated flap is carried 
from the palate and the opening covered. 
Distinguished specialists both medical and 
dental agree that a sinus may be infected 
from the nose, the teeth or both. For the 
welfare of the patient, the dentist and oto- 
laryngologist should take advantage of the 
information that each can obtain from the 
other. I wish to ask Dr. Sauer whether the 
window created in the canine fossa for 
entry into the maxillary sinus repairs by 
closing over with bone. 

Virgil Loeb, St. Louis, Mo.: There is 
unquestionably a close relationship between 
rhinology, otolaryngology and dentistry. 
Diseases of the maxillary sinus have always 
been regarded as borderline conditions in 
these specialties; but, in later years, we 
have come to realize that there are many 
other diseases of the oral cavity and its sur- 
rounding territory which can be so re- 
garded. For instance, it is quite difficult to 
say just where the throat stops and where 
the oral cavity commences and many dis- 
eases of the oral mucosa are treated by the 
laryngologist. Likewise, the dentist fre- 
quently invades the region of the throat in 
caring for oral diseases. There are in the 
oral cavity many manifestations of skin and 
infectious diseases, and these are frequently 
treated by either the laryngologist or the 
dentist, whichever is caring for the patient. 
Dr. Sauer did not mention many of these 
conditions, but lichen planus and leuko- 
plakia particularly are examples of these 
diseases which occur so frequently in the 


1596 


mouth. Lichen planus occurs much more 
often in the mouth than is recognized. It 
is frequently mistaken for leukoplakia and 
even for mucous patches, and, because of 
this, great care should be taken in arriving 
at a differential diagnosis. Lichen planus is 
essentially a skin disease with lesions on the 
arms, legs and body. It frequently develops 
on the oral mucosa many months before the 
lesions appear on the body. In such cases, 
when treatment is instituted, the lesions will 
not develop on the skin. Leukoplakia, as we 
all know, if neglected may frequently break 
down and a malignant growth result. Dr. 
Sauer spoke of Vincent’s infection. Of 
course, we refer to the Vincent’s infection 
which attacks the throat, and when we 
speak of the same infection in which lesions 
are found in the mouth proper, we refer to 
it as Vincent’s stomatitis or “trench 
mouth.” I agree with Dr. Sauer that in 
cases of recurrent attack of this infection, 
the removal of the tonsils may be indicated, 
and is frequently responsible for curing the 
disease. It must not be forgotten that the 
most frequent area in which Vincent’s or- 
ganisms flourish lies about the partially 
erupted third molar tooth, particularly in 
the lower jaw, where frequently the over- 
lying gum tissue becomes chronically in- 
flamed and forms a favorite place for the 
Vincent’s organisms to incubate. Even 
though the tonsils are removed, if such 
areas are present in the mouth, a permanent 
cure cannot be expected unless the third 
molars are removed, this favorite seat of 
incubation being thereby destroyed. Dr. 
Sauer spoke at length on disease of the 
maxillary sinus, and mentioned cases 
wherein infection occurred from dental 
origin. I do not agree with him as to the 
percentage of cases of infection of the 
sinuses of nasal and dental origin. If a 
happy medium can be struck, it should 
be between his percentage and the per- 
centage which Dr. Main gave. There is no 
question, of course, that the maxillary sinus 
is infected very often from teeth whose 
apical ends are close to the floor of the 
sinus or actually penetrate it. This infec- 
tion follows infection of the dental pulp 
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and also frequently follows the removal of 
the upper molar and bicuspid teeth where 
infection was present before removal or is 
introduced after removal. One of the most 
dangerous procedures following the re- 
moval of such teeth is probing of the socket 
in order to determine whether a communi- 
cation exists between the socket and the 
maxillary sinus. Frequently, where no com- 
munication existed before, one followed this 
exploration, with subsequent infection. 
Where communication actually exists, of 
course, treatment through the socket is ad- 
visable. Otherwise, such cases, in my opin- 
ion, are more effectively treated by the 
rhinologist. I believe that, particularly in a 
climate such as we have in St. Louis, with 
the dirty condition of the atmosphere dur- 
ing the winter months, maxillary sinus in- 
fection is far more frequently caused by 
extension from the nose than from the 
mouth. 

E. B. Owen, St. Louis, Mo.: It is not 
dificult to see the relationship of Dr. 
Sauer’s work and that of the exodontist, 
the orthodontist or even the general prac- 
titioner of dentistry. There are many in- 
stances in which, it would seem, their work 
actually overlaps. But Dr. Sauer’s work 
of treating the ear, nose and throat, and the 
work of constructing artificial dentures 
would, I presume, ordinarily be considered 
as far separated as the poles. Dr. Sauer is 
not concerned about the way we make im- 
pressions from which to construct dentures. 
Neither has he any but a passing interest 
in our methods of restoring facial contour, 
expression, etc. However, if we gave a little 
more thought to the two types of service, 
we might find some common ground upon 
which we could stand. The mandible is 
the moving arm of the masticatory appa- 
ratus, carrying the lower teeth. The head 
of the condyloid process of the mandible 
functions in the glenoid fossa, and the pos- 
terior wall of the glenoid fossa is the an- 
terior wall of the external auditory canal. 
That brings us close together on one point. 
The eustachian tubes, running from the 
tympanic cavity of the ear to the pharynx, 
have as their function the equalization of 
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air pressure on each side of the ear drum 
or tympanum, and if these tubes become 
clogged, the hearing will probably be af- 
fected. This brings us close together on 
another point, when we consider that den- 
ture construction affects both these consid- 
erations. In dental circles, one school of 
thought, which was founded and headed by 
the late George S. Monson, of St. Paul, 
and followed independently by W. H. 
Wright, of Pittsburgh, has contended, as 
a result of much research and collabora- 
tion with otologists, that chronic condylar 
retrusion and the shortened relationship of 
the jaws have, in many instances, caused 
defective hearing, and that by correcting the 
faulty dental conditions, the hearing has 
been restored. These men have been con- 
servative in their teachings and have not 
considered faulty condylar relation as the 
cause of a large number of cases of de- 
fective hearing, but have merely called the 
attention of otologists to this condition as 
worthy of consideration in studying the 
etiology of deafness. Posterior displace- 
ment of the condyle head is brought about 
by several conditions of dental origin: 1. 
Loss of part of the teeth. 2. Loss of all 
the teeth. 3. Malposed teeth. 4. Abraded 
teeth. All of these conditions result in an 
abnormally close relationship of the jaws, 
or what is ordinarily known as a closed bite. 
This closing up of the jaws frequently 
causes a locked bite with the anterior teeth, 
which forces the mandible backward. Loss 
of posterior lower teeth allows the angle 
of the mandible to become more obtuse, 
and, with each masticatory stroke, the 
condyle head is forcibly thrust backward 
against the posterior wall of the fossa. 
This, kept up day in and day out, year in 
and year out, as is frequently the case, 
causes atrophy of the interarticular fibro- 
cartilage which we call the meniscus, and, 
if kept up long enough, will actually cause 
perforation of the bony partition, the tym- 
panic plate, between the glenoid fossa and 
the auditory canal. One can determine the 
extent of this posterior displacement by 
placing the thumbs on the forehead and 
then inserting the little fingers in the audi- 


tory meatuses and pressing forward. The 
patient is asked to open and close the jaws 
several times. In some instances, the pos- 
terior thrust of the condyle head will half 
close the auditory canal. Now, of course, 
it is the part of Dr. Sauer and his col- 
leagues to say whether this pressure on the 
tympanic plate, and possible pressure on 
the tympanic nerve and vessel, will have 
any effect on hearing. The health of the 
eustachian tubes depends largely on nor- 
mal drainage, and their drainage depends 
largely on maintenance of a normal func- 
tion of deglutition. If the tubes become 
clogged, they are likely to become inflamed 
and their function impaired. This, I’m sure 
Dr. Sauer will agree, will cause impair- 
ment of the hearing. Swallowing is a nega- 
tive pressure process brought about by con- 
tact of the tongue against the gums on the 
lingual side, and by contact of the cheeks 
and lips on the buccal and labial sides. 
When, through loss of teeth or abrasion, 
the jaws approximate each other too 
closely, the tongue is displaced and re- 
stricted and does not have sufficient room 
in which to function properly. The cheeks, 
which, under normal muscle and tissue 
tone, are smooth inside, develop folds and 
lose tone under closed bite conditions. Re- 
striction and displacement of the tongue, 
together with loss of tone and abnormality 
in the form of the cheeks, seriously impair 
deglutition, and since complete drainage of 
the eustachian tubes depends on normal 
deglutition, we would conclude that, in 
many instances, clogging and inflammation 
of the tubes would result from the condi- 
tions mentioned. This, in my mind, consti- 
tutes the most likely cause of ear trouble 
from abnormal dental relations. Among the 
many cases reported by Dr. Wright, the 
following is typical: “Mrs. A., aged 28, hav- 
ing lost her posterior teeth several years 
ago, complained lately of severe pains in 
the region of the temporomandibular joint, 
accompanied by a gradual impairment of 
hearing. The lower anterior teeth touched 
the gingivae about the lingual of the upper 
teeth. A lingual bar denture was inserted 
below. Three days later the patient re- 
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ported that the soreness had disappeared 
and the hearing returned to normal. A 
week later the patient’s mouth became too 
inflamed to wear the denture and upon the 
removal of the denture soreness and im- 
paired hearing returned. Three days later 
the denture was again inserted and since 
that time the patient has not had a return 
of the trouble.” 

Walter M. Bartlett, St. Louis, Mo.: 
Some time ago a well-known aurist ad- 
vanced the theory that amalgam restora- 
tions in teeth caused impairment of the 
sense of hearing. I should like to have Dr. 
Sauer’s opinion in the matter. 

Dr. Sauer: Answering Dr. Main’s ques- 
tion as to whether I ever saw a case of 
deafness caused by pressure on the audi- 
tory meatus by the condyle of the mandible: 
I have never seen deafness caused by this, 
but I have seen cases wherein there were 
pain and uncomfortable sensations caused 
by the movement of the mandible. Refer- 
ring to Dr. Kelly’s remark that, judging 
from the list of affections in my paper, 
much of the otolaryngologist’s time was 
consumed by consultations with dentists: I 
fully agree with him that this is not the 
case. The object of my paper was to show 
wherein more frequent consultations would 
be mutually advantageous. I shall certainly 
be very glad to try the incision he recom- 
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mended for exposing the canine fossa. I 
have never had any complaint from pa- 
tients who wore dentures after a Caldwell- 
Luc operation. I have never had the flap 
collapse into the cavity, and I can hardly 
conceive how this can occur if a large open- 
ing is made into the nose and the edges of 
the wound are carefully sutured. Dr. Loeb 
referred to various affections of the mucous 
membrane of the mouth which were not 
touched on in my paper, and I appreciate his 
calling attention to these. I recently saw a 
rather extensive cancer of the tongue which 
the patient was trying to blame the dentist 
for, as she had not experienced any pain 
until she had a tooth filled the week previ- 
ously. As a matter of fact, the dentist had 
not noticed the lesion on her tongue. I was 
very glad to hear Dr. Owen’s explanation 
of some of the reasons for the ill-effects on 
the ear from malocclusion. The otologist 
is just awaking to the importance of this 
relationship, and I believe that the next few 
years will show progress along this line. 
I am aware of the contention of one of our 
otologists with reference to amalgam fill- 
ings causing impairment of the hearing. I 
have never seen a case in which the removal 
of the amalgam fillings caused improvement 
in the hearing. I have never been convinced 
that the presence of amalgam fillings had 
any bearing on deafness. 
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STUDIES IN THE RAT OF SUSCEPTIBILITY TO DEN- 


TAL CARIES 


IV. FURTHER STUDIES OF THE 


ETIOLOGY OF FISSURE CARIES* 


By THEODOR ROSEBURY, MAXWELL KARSHAN and GENEVIEVE FOLEY, 
New York City 


N the preceding report in this series,’ 

we described the occurrence in the 

molar fissures of rats of lesions closely 
similar to dental caries as it occurs in the 
pits and fissures of human teeth. Such 
lesions were observed in rats reared on 
several modifications of Shibata’s? diet, 
all of which contained coarse particles of 
uncooked rice. 

The first of these diets consisted of un- 
ground brown rice 92 per cent and white 
potato dextrin, 8 per cent, plus 5 gm. of 
fresh spinach leaves per rat per day. 
Modifications of this diet are given in the 
body of the report. 

Lesions other than fissure caries, and 
not comparable to dental caries in man, 
were also produced in the same animals. 
The more common of these begins by 
fracture of the cuspal dentin of the 
molar, later undergoes secondary carious 
changes and ultimately may become indis- 
tinguishable from advanced lesions result- 
ing from fissure caries. This fracture 


*Conducted with the aid of a grant from 
the Commonwealth Fund for research in den- 
tal caries. 

*From the Departments of Bacteriology and 
of Biological Chemistry, College of Physicians 
and Surgeons, and School of Dental and Oral 
Surgery, Columbia University. 
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lesion probably corresponds with many of 
the “macroscopic caries’ lesions of other 
workers. Fracture lesions were found in 
rats reared on diets deficient in minerals, 
vitamin D and protein, but did not occur 
when the diets contained these substances 
in adequate amounts. The fissure caries 
lesions, on the other hand, developed 
not only in animals reared on the deficient 
diets, but also in animals maintained on 
fully adequate diets. In the latter case, 
caries began to appear later and seemed 
to progress more slowly. Both fissure 
caries and fracture lesions resulted in 
each instance from feeding diets contain- 
ing coarse rice particles, and both were 
prevented by the use of comparable diets 
in which the rice was cooked or very 
finely ground. 

The present report consists of three 
phases: (1) a résumé of the incidence of 
caries in groups of rats maintained on 
various deficient and adequate diets, some 
of which were previously reported; (2) 
a study of the relative importance of 
cereal and added carbohydrate in the 
basal (deficient) caries-producing diet, 
and (3) an attempt to determine whether 
the difference in rate of development of 
fissure caries observed between the group 
on deficient diets and that on adequate 
diets depends on the superior calcifying 
properties of the adequate diets. An im- 
proved rating scale for the evaluation of 
fissure caries and fracture lesions is also 
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described and applied in each of the ex- 
perimental studies. 


GENERAL METHODS 


The experimental methods employed 
were generally similar to those described 
in the previous report. Full litters, 
bred on our modified McCollum stock 
diet,®> were distributed at 22 days of age 
among the experimental groups. All diets 
were fed ad libitum with the exception of 
spinach and yeast powder, and water was 
given ad libitum. Periods of experimental 
feeding ranged from forty-seven to 154 


mixture of equal parts of alcohol and 
ether for four hours, dried at 100 C. for 
twenty-four hours and ashed in platinum 
crucibles. Decalcified sections were pre- 
pared from one lateral half of the man- 
dible of each animal for the histologic 


analysis. 


It has been found useful to expand the 
four previously described stages of fissure 
caries to ten, and to list these in the rec- 
ord numerically, as below. Examples of 
these stages are shown in the accompany- 


ing figure. 


1. + lesion as previously described, in- 


The Journal of the American Dental Association 


1.—IncIpENcE oF Fissure CARIES AND Fracture Lesions In Groups RECEIVING 
Dericient Diets 
Experi- Fi Fissure Caries Fracture 
mental | 2 
Diet | No- of | Period {Caries} Animals | Teeth | Average Lesion oe Animals | Average 
Animals| Pays | Days| No, | No. % | 1M. 2M. No. % | Lesion 
la 8 35-122 27 4.5 7.6 4 5O 2.8 
2 8 42-102 24 $ S613.3 3.2 9.1 2 2 2.0 
3 9 41-102 41 9 100 18 67 3.3 5.2 7.0 9.7 7 78 2.4 
9 10 35-103 35 9 90/15 50}3.0 3.3 0 6.5 5 3} 2.4 
10 11 47-100 47 98121 6412.5 2.9 6.8 7.4 
12 10 47-99 | 47 9 90/18 60}2.6 2.4 5.1 a) 5 50 2.4 
23 + 47-150 | 47 4 100 7 S@16.0 6.5 4.7 9.8 2 @i 28 
24 7 48-154 | 48 411.6 2.3 20! 34) 3 10 
30 5 47-116 | 47 060111 7312.5 2.8 5.311061 2 25 
31 5 47-116 47 Wis.8 5:7. 4 80 3.0 
39 5 49-100 | 49 5 100 2.24 3. 60 2.0 
Total 82 35-154 77 9414150 61] 3.1 3.9 6.0 8.3 | 40 49 2:3 


days in most of the groups. In most in- 
stances, the animals were bled by cardiac 
puncture just before they were killed, and 
approximately 2 c.c. of blood was re- 
moved for the determinations of calcium 
and inorganic phosphorus. These were 
performed by the method of Gunther and 
Greenberg.‘ For the bone ash determina- 
tions, the tibias were freed from adherent 
tissue and crushed. The material was 
extracted in a Soxhlet extractor with a 


3. Rosebury, Theodor, and Foley, Gene- 
vieve: J. D. Res., to be published. 
4. Gunther, L., and Greenberg, D. M.: 


J. Biol. Chem., 82;551, 1929. 


volving the enamel only, with diffuse or 


lamellar penetration or both. 


2. ++ lesion as previously described, 
the caries process spreading laterally 
along the junction of enamel and dentin, 
without tubular penetration of the den- 
tin; including only very slight and local- 


ized dentino-enamel spread. 


3. ++ lesion with moderate lateral 
spread, including up to one-third the dis- 
tance from cusp summit to cusp summit. 
+- lesion with extensive lateral 
spread, including more than one-third 
the distance from cusp summit to cusp 


4. + 


summit. 
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Stages in development of fissure caries and fracture lesions in rats. 1-10, fissure caries. I-Il’, fracture lesions. 


1601 


1602 


5. +++ lesion as previously de- 
scribed, including tubular penetration of 
the caries process in the dentin without 
loss of surface continuity. In this stage, 
either the lateral spread at the dentino- 
enamel junction or the degree of penetra- 
tion is slight, or both are slight. 

6. +++ lesion with moderate or 
wide spread at the dentino-enamel junc- 
tion, and slight or moderate tubular pene- 
tration of the dentin. 

7. +++ lesion with moderate or ex- 
tensive lateral spread, and moderate or 
extensive tubular penetration of dentin. 

8. ++-++ lesion as previously de- 
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permits averaging to obtain a compara- 
tive index for each animal and each 
group. A similar rating scale has also 
been applied to fracture lesions. Ex- 
amples of the four stages given below are 
included in Figure 1. 

I. Early lesion with cusp fracture, 
with or without pulp exposure, but with 
no secondary carious change. 

II. Loss of part of the cusp, pulp 
abscessed or necrotic, with early second- 
ary carious change. 

III. Open cavity centered under the 
lost cusp, with more or less extensive 
carious change. 


2.—INcIDENCE OF Fissure CARIES AND Fracture Lesions 1n Groups RECEIVING 
Apvequate Diets 
| Fissure Caries 
Diet No. of = Caries | Animals Teeth Average Lesion Fracture 
Animals er1oc Days - —|— Index 

Days “| No. % | No. % |1M. 2M. 3M. 
6 8 40-103 93 1 + 3.0 0.4 0 
14 3 83-105 95 2 67 4 44 | iy a, 1.0 3.3 0) 
7 40-100 53 9 43 1.0 4.0 0 
15 3 85-105 95 67 40 3.0 0 
8 11 40-103 | 67 3 7 § 5 1.0 1.0 3.0 0.6 0 
16 9 71-319 } 100 8 89 17 63 ae 3.4 3.5 90 0* 
Total 41 40-319 | 21 51 39 32 4.4 30 25 0 


*In this group only, two very extensive lesions occurring in one of the 319 day animals were classed 
as stage ten fissure caries, because of the absence of fracture lesions in the group otherwise. 


scribed, with surface destruction of the 
dentin, but otherwise a relatively small 
lesion. 

9. +++-+ lesion with surface de- 
struction and moderate spread and pene- 
tration. 

10. +-+-+-4 lesion with extensive de- 
struction, but with both cusps adjacent 
to the lesion still standing. With the ex- 
ceptions noted below, lesions which had 
progressed beyond this stage were not 
classed as caries. 

This rating scale indicates the gross 
size as well as the degree of penetration 
of the lesion. The numerical system also 


IV. Extensive lesion, of the type re- 
garded as resulting from cusp fracture, 
although the extent of tissue loss may be 
too great to indicate clearly the point of 
origin of the lesion. 


RESUME OF THE INCIDENCE OF 
CARIES AND FRACTURE LESIONS IN 
RATS REARED ON DEFICIENT DIETS 

AND ON ADEQUATE DIETS 


Tables 1 and 2 present a compilation 
of results obtained with different groups 
of animals, placed at different times on 
diets which vary only in minor details 
from the two general forms—the defi- 
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cient modified Shibata diet (1a, etc.), and 
the diet in which the deficiencies are all 
fully corrected (6, etc.). These diets are 
given in Table 3. Some of these groups 
have already been described. Others are 
reported in full in the present paper. The 
deficient diets 9, 10 and 12 and the ade- 
quate diet 8 are parts of experiments 
which have not yet been reported in full. 

In the groups reared on deficient diets, 
calcification of teeth and alveolar bone 


group, rather than of all of the teeth. 
The index value was obtained by divid- 
ing the total score for the group by the 
number of animals in the group. 

Of the eleven groups represented in 
Table 1, fissure caries occurred in 100 
per cent of animals in seven. Five ani- 
mals of the total of eighty-two did not 
show caries in the teeth examined. It 
seems particularly noteworthy that de- 
spite the small size of the individual 


TABLE 3.—DIETs FOR Groups REPRESENTED IN TABLES 1 AND 2 


Per cent 

Brown rice unground. . 92 90 0 92 91 ce pes 
Brown rice, 10 mesh... 90 92 92 92 92 91.0 
White potato dextrin. .... 8 5 5 5 8 8 8 8 8.0 
5 5 5 
8 
8 
0.05 
0.07 
Spinach, grams per rat t per day. 5 3 3 3 5 5 5 3 3 3 3 

Per cen 
Brown rice, 10 mesh. . 76 66 68 68 76 70 
White potato dextrin. . 4 4 8 8 4 8 
4 4 8 8 4 
Wheat gluten........ 10 10 10 10 10 10 
Egg albumin...... : 10 4 
Osborne-Mendel Salt IV 4 4 4 
Calcium lactate... .. 2 
Cod liver oil. ..... ; 2 2 2 2 2 2 
Spinach, grams per rat per day. 3 3 3 3 3 3 
Yeast vitamin-Harris grams 
0.4 0.4 


*Diets 8 and 9 were ‘supplemented i by the daily feeding of saline suspensions of human mouth 


lactobacilli. 


was very poor in all cases except on diet 
39, in which, as will be noted below, it 
approached normality. In the adequate 
diet group, no defect in calcification 
could be observed. The values in the 
tables under “average lesion,” based on 
the rating scale outlined above, depend 
on histologic examination of three molars 
per animal. The value given for each of 
these three teeth was obtained by divid- 
ing the sum of the values for that tooth 
by the number of affected teeth in the 


groups, the results show relatively little 
variation, the averages thus appearing to 
have real comparative value. The varia- 
tion among the groups maintained on the 
adequate diets (Table 2) was greater 
than among those maintained on the de- 
ficient diets. The general incidence of 
caries was lower, and low values were 
obtained in each of the adequate diet- 
groups except diet 16, which was fed for 
a longer period than any of the other 
diets. In that period, the incidence of 
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caries became fully equivalent to that ob- 
served in the groups fed the deficient 
diets. The major difference in caries in- 
cidence between the deficient diets and 
the adequate diets thus seems to be one 
of time; i.e., animals kept on the adequate 
diets for a long period present as much 
caries as those kept on the deficient diets 
for a shorter period. A study of the 
mechanism of this retarding effect of the 
adequate diets is included in this report. 


RELATIVE IMPORTANCE OF CEREAL AND 
ADDED CARBOHYDRATE IN THE DEFICIENT 
CARIES-PRODUCING DIETS 


All of the caries-producing diets thus 
far described here contain brown rice, 
and dextrin or both dextrin and maltose. 
These ingredients were employed in ac- 


TABLE 4.—D1eTs FOR Groups REPRESENTED 


IN TABLE 5 
DierT.... 24 29 30 31 32 
Per cent 

Brown rice, 10 mesh 92 92 92 100 
Whole corn, 10 mesh 92 
Dextrin 
Dextrose...... cas 
8 


Spinach leaves . .3 grams per rat per day in all. 


cordance with Shibata’s statement that 
dextrin and maltose had given better re- 
sults than other carbohydrates. The ad- 
hesive quality of dextrin also suggested 
that this carbohydrate might have pecul- 
iar importance in the production of ex- 
perimental caries. A number of recent 
reports’ indicate that caries-like lesions 
(generally described as “macroscopic 
caries’) are produced on diets contain- 


5. Agnew, Mary C.; Agnew, R. G., and 
Tisdall, F. F.: Production and Prevention of 
Dental Caries, J.A.D.A., 20:193 (Feb.) 1933. 
Hoppert, C. A.; Webber, P. A., and Canniff, 
T. L.: J. D. Res., 12:161 (Feb.) 1932. Kar- 
shan, Maxwell, and Rosebury, Theodor: J. D. 
Res., 13:305 (Aug.) 1933. Klein, Henry, and 
McCollum, E. V.: J. D. Res., 13:69 (Feb.) 
1933. Shelling, D. H., and Asher, D. E.: J. D. 
Res., 13:363 (Oct.) 1933. 


ing corn particles. To test these points, 
two litters, comprising twenty-one ani- 
mals, were distributed among the fol- 
lowing diets: 

Whole yellow corn kernels were used, 
ground by ourselves in a “Miag”’ mill. 
The product was reground as usual un- 
til all of it had passed the 10-mesh sieve. 
Such ground corn is somewhat less 
coarse than brown rice treated in the 
same manner, apparently because the rice 
tends to break into nearly cubical parti- 
cles, while corn tends rather to flake. 

The results of these experiments are 
given in Table 5. The control group, 
receiving diet 24, also contained mem- 
bers of litters used in the experiment de- 
scribed below, and served as control for 
both experiments. This group presented 
an exceptionally low incidence of fissure 
caries. It included two of the five animals 
out of eighty-two which did not develop 
caries on the deficient diets, and the size 
of the average lesion was smaller than 
ordinarily, so that the index of caries 
(3.4) is notably low. We are inclined to 
regard this result merely as a quirk of 
biologic variation, and otherwise without 
significance. These results nevertheless 
indicate clearly that (1) corn may be sub- 
stituted for rice in the caries-producing 
diet with at least equal effect, (2) glucose 
or sucrose may be substituted for dextrin 
and (3) caries may be produced with rice 
in the abscence of additional carbohydrate 
(diet 32), although the incidence of ca- 
ries may be reduced under such condi- 
tions. 


RELATIONSHIP OF CALCIFYING FACTORS IN 
THE DIET AND IN THE BLOOD TO 
THE RETARDATION OF CARIES OCCUR- 

RING ON THE ADEQUATE DIETS 


The relationship of calcium, phosphor- 
us and vitamin D in the diet to experi- 
mental dental caries has been the subject 
of several recent reports. Klein and 
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ese points, McCollum® consider that dental caries Berke® stressed particularly the impor- 
y-one ani- results in rats when the level of inorganic _ tance of changes in the dental pulp as pre- 
g the fol- phosphorus in the serum falls below cursors of caries, but assumed that such 

10.50.5 mg. per hundred cubic centi- pulp changes cause defects in the calcifica- 
vere used, meters, and is prevented when the serum _ tion of the tooth, and that these in turn 
iag” mill. phosphorus exceeds this value. This permit the caries process to supervene. 
usual un- view was based on the work of Hoppert, Agnew, Agnew and Tisdall° concluded 
esh sieve. Webber and Canniff’ on rats, and that from their studies that dietary phos- 
vhat less of Kramer and Howland® relating to phorus and vitamin D are important pre- 
ed in the blood levels of calcium and phosphorus — ventive agents in dental lesions. 
se the rice in rats receiving diets with various levels Our previous studies’ indicated that 
ical parti- 
flake. TaBLe 5.—INncIDENCE OF Fissure CARIES AND Fracrure Lesions on Diers 24, 29-32 

ol group, First Caries | Fracture 
ied mem- Diet Animals Period Animals| Teeth Average Lesion Animals| Average 
iment de- Days | No. %|No. %|1M. 2M. | Lesion 
mntrol for 24 48-154 48 5 71] 10 48/1.6 4.3 20] 3.4/3 43] 1.0 
presented 29 5 47-116 | 47 |5 100| 9 60| 4.6 3.3 7.0) 11.412 40] 2.0 
animals 32 4 47 13 75) 4-27 120 2.0 0 
t develop 

1 the size TABLE 6.—DIETS FOR GROUPS REPRESENTED IN ‘TABLE 9 

iclined to Brown rice, 10 mesh 92 90 88.5 86.5 79.5 85.4 824 91 
2 without KH2P04...... 1.5 1.5 1.5 2.6 26 0.7 
vertheless Cod liver oil. ... 2 2 2 2 5 

Wheat gluten. . 
uy be sub- Spinach leaves. . 3 grams per rat per day in all. 
roducing 
) glucose TABLE 7.—PERCENTAGES OF CALCIUM and PHOSPHORUS IN DiETS GIVEN IN TABLE 6 
* Gextrin Dies 24 25 26 27 28 37 38 39 
with rice 
wohydrate Cs... 0.030 0.030 0 830 0 829 0.833 0.829 0.829 0.050 

0). 247 0.242 0. 580 0.575 0.572 0.824 0.814 0.260 
ce of ca- Ratio... 012 O12 143 144 146 1.01 1.02 0.19 
‘h condi- 

of these elements. It may be noted that the development of dental caries is re- 

the value of 10.5-+0.5 is well above the tarded when the deficiencies of the active 
sistgpapstasy average normal in the rat (about 6-8 mg. _caries-producing diet are fully corrected. 
-. per hundred cubic centimeters) obtained The most likely factor in this retardation 
— with fully adequate diets. Blackberg and seemed to be the superior calcifying prop- 
erties of the adequate diets. We have 
hosphor- pointed out as well that such retardation 
> experi- may depend on the altered physical char- 
> subject 8. Kramer, B., and Howland, J.: J. Nutri- 9. Blackberg, S. N., and Berke, J. D.: J. D. 
ein and tion, 5:39 (Jan.) 1932. Res., 12:609 (Aug.) 1932. 


| 
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acter of the adequate diets, as compared 
with the deficient diets, incident to the 
several changes made in their composi- 
tion, or on the presence in the former of 
a higher level of protein. The following 
experiment is an attempt to throw light 
on this subject. Four litters, comprising 
thirty animals, were distributed among 
diets 24 to 28, and part of four litters, 
comprising nineteen animals, were dis- 
tributed among diets 37 to 39 as shown 
in Table 6. The percentages of calcium 
and phosphorus in these diets are given in 
Table 7. These percentages were cal- 
culated from the data given in Table 8. 
The calcium and phosphorus in diets 
26, 27 and 28 were adjusted to relatively 


Taste 8.—Dara Usep as Basis or CALctum 
AND PHospHORUS PERCENTAGES* 


Ca P 
Brown rice... 0.013 per cent 0.250 
..... 0.017 + 
Wheat gluten 0.078 0.200t 
Spinach...... 0.067 0.068 


*The spinach content of all the diets was 
estimated as an additional 25 per cent. 

TBy analysis. 

tFrom Sherman, H. C.: Chemistry of Food 
and Nutrition, Ed. 4, New York: The Mac- 
millan Company, 1932. 


high levels and a ratio near the accepted 
optimum. In diets 37 and 38, the calcium 
and phosphorus values were based on the 
data given by Kramer and Howland® in 
the attempt to induce a blood phosphorus 
level in excess of the so-called critical 
level of Klein and McCollum,® 10.5 
0.5 mg. per hundred cubic centimeters. 
Diet 39 contained traces of added cal- 
cium and phosphorus, to cover the varia- 
tion in the content of these elements in 
the rice obtained by us in different 
batches, as a check on the negative results 
obtained with cooked rice and very finely 
ground (100 mesh) rice. 

The results of these experiments are 
given in Table 9.’ The absence of fissure 


caries in the group fed diet 38 is of un- 
certain significance, particularly in view 
of the anomalous result in the control 
group (diet 24). Whether fissure caries 
is prevented outright by a 5 per cent 
dietary level of cod liver oil can be de- 
termined only by further study of larger 
groups of animals. It is noteworthy, 
furthermore, that the diet containing 
optimal levels of calcium and phosphorus 
(diet 26) produced a higher incidence of 
fissure caries than any of the other strictly 
comparable diets (24 to 27), including 
the controls and the group receiving the 
same amount of minerals plus cod liver 
oil. These results suggest that optimal 
levels of calcium and phosphorus in the 
diet actually increase the incidence of 
caries, but it appears unlikely that such 
an interpretation can be correct. Our 
previous observations are confirmed, on 
the other hand, by the finding that fissure 
caries occurred in rats which were fed a 
diet containing the calcifying substances 
in optimal amounts. The retarding ef- 
fect of adequate diets is, furthermore, 
generally apparent in these results. The 
first fissure caries lesion occurred rela- 
tively late in all of the groups except that 
which received diet 37, wherein the first 
animal killed showed caries, but four of 
those killed later did not. Since the dif- 
ferences in composition between these 
diets are quantitatively slight, it would 
appear that the factor causing retarda- 
tion of fissure caries is bound up in some 
way with the calcium-phosphorus-vitamin 
D complex rather than with the physical 
character of the diet. 

Two additional litters, comprising six- 
teen rats, were placed on diets 24 to 28 
to provide further information on this 
question of retardation. All of these 
animals were killed after forty-four days 
on the diets. The results of the experi- 
ment, given in Table 10, parallel those 
of the main group roughly. They have 
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not been pooled with the preceding re- 
sults because of the difference in duration 
of the experiment. The fact that at least 
one animal showed caries on each of these 
diets after only forty-four days hardly 
alters the previous indication that the ad- 
ditions to the basal deficient diet exert 
a generally retarding effect. It may be 
noted that the pooled indices for all the 
animals on diets 24 to 28 are not mark- 
edly different from those recorded in 
Table 9. These are given in Table 11. 

Table 9 includes the histologic data on 
calcification of teeth and alveolar bone, 
and the values for calcium and _ phos- 
phorus in the serum, and for the ash of 
the tibias. Additional data, useful com- 
paratively, are given in Table 12. It has 
been shown in previous reports in this 
series’® that dental caries may occur both 
in teeth that show no appreciable defect 
of calcification and in those that are very 
poorly calcified, and also that both of 
these classes of teeth may escape caries. 
It is reasonable to suppose that the de- 
gree of calcification of a tooth might af- 
fect the rate of penetration of caries: i.e., 
that the retardation of caries observed in 
these studies with adequate diets might 
be influenced by this condition. Our re- 
sults do not clearly support such a view. 
The small amounts of added calcium and 
phosphorus in diet 39, perhaps _be- 
cause of their ready assimilability, re- 
sulted in certain of the animals in the 
production of apparently normal calcified 
structures, normal blood calcium and 
phosphorus values and normal ash values. 
The incidence of caries in this group was 
comparable to that among animals that 
received the deficient diet without added 
salts. Conversely, the group which re- 
ceived diet 25 showed little caries in 
spite of imperfect calcification. In gen- 


10. Footnotes 1 and 3. Rosebury, Theodor, 
and Karshan, Maxwell: J. D. Res., 11:121 
(Feb.) 1931. 


1 | 
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eral, no correlation could be observed in co-workers,'* Bunting,’* Marshall’* and 
the data, whether of the groups or of in- Macomber’ reflected the current wave 
dividual animals, between the levels of of interest in the vitamins, and suggested 
calcium and phosphorus in the serum and_ a relationship of these agents to dental 
the occurrence or absence of caries. It caries, but did little to clarify the field. 
thus appears that although some part or With the reports of Shibata,? Barker’® 
all of the calcifying complex in the diet and Klein and Shelling,’ ‘data became 
may effect a retardation of caries, the evi- available which indicated that more than 
dence does not warrant the conclusion one type of dental lesion may occur in the 
that this factor operates by way of the rat. This was pointed out by one of us,"® 
mechanism of calcification. and became, with Shibata’s work, a log- 

The tables also include data on the _ ical basis for these studies. Our results 
occurrence of fracture lesions. Our pre- have since fully confirmed this point of 
vious study suggested that fracture view. We have been able to distinguish 
lesions develop as a result of poor calci- clearly between two dissimilar dental 
fication of the teeth. The data reported _ lesions in rats—fissure caries and fracture 
herein do not confirm this conclusion. lesions—and to point to the occurrence of 


TasLe 10.—InctpeNce or Fissure Caries AND Fracrure Lesions AMONG SuPPLEMENTARY 
ANIMALS on Diets 24-28* 


Fissure Caries Fracture 
Animals| Animals Teeth Average Lesion a oe Animals Average 
No. % | No. % 1M. 2M. 3M. — No. % Lesion 
24 3 2 67 2 4.8 6.3 38 
25 4 1 25 l 8 2.0 0.5 0 
26 3 11 1.0 0.3 2 
28 3 2 6/7 ae 1.0 1.0 0.7 0 


*These animals were all killed after forty-four days on the diets. 


Fracture lesions occurred on most of the at least one additional class of lesions— 
diets in which calcification appeared to cusp “caries.” This distinction has not 
be normal, including the group on diet been clearly drawn in the literature. 
38, in which no fissure caries occurred. Klein and Shelling’? and Bédecker and 


We are unable to offer an explanation of 12. McCollum, E. V., et al.: Bull. Johns 


this finding. Hopkins Hosp., 33:202 (June) 1922. 
13. Bunting, R. W.: D. Cosmos, 67:771 
(Aug.) 1925. 
It is only during the last few years wae Marshall, J. A.: J.A.D.A., 14:3 (Jan.) 
that the experimental study of dental 15, 00% 
caries in the rat has become an important (Jan. 1) 1927. 
phase of dental research. The earlier re- 16. Barker, F. J.: Importance of Normal 
ports of Grieves,% McCollum and his and Abnormal Tooth Structures in Progress 
eek of Dental Caries, J.A.D.A., 18:17 (Jan.), 193i. 


COMMENT 


11. Grieves, C. J.: Preliminary Study of 17. Klein, Henry, and Shelling, D. H.: 
Gross Maxillary and Dental Defects in 300 J. D. Res., 11:151 (Feb.) 1931. 
Rats on Defective and Deficient Diets, 18. Rosebury, Theodor: J. D. Res., 12:255 


J.A.D.A., 9:467 (June) 1922. (April) 1932. 
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Applebaum’ have published clear photo- 
micrographs of cusp lesions beginning in 
normally exposed dentin. The work of 
Hoppert, Webber and Canniff’ is un- 
certain on this point, but we may assume, 
because of the similarity of certain of 
their findings to ours, that they observed 
fissure caries, perhaps indiscriminately, 
among other lesions. Among the photo- 
micrographs published by Blackberg and 
Berke® and Agnew and Agnew and Tis- 
dall,®> none shows unquestionable fissure 
caries. Several are lesions that we should 
identify as resulting from fracture. 

All of the instances of dental caries in 
rats observed in our work have occurred 
in animals receiving diets containing 
coarse cereal particles. Most of these 
diets also contained fermentable carbo- 
hydrate, but the results of the present 


11.—InpicEes ror ANIMALS ON 
Diets 24-28 


Indexin Table 9.. 3.4 0.4 69 1.7 1.5 
Indexin Table 10.. 6.3 0.5 0.3 2.3 0.7 
Combined index... 4.3 0.5 4.9 1.9 1.2 


study indicate that the cereal particle is 
the essential agent, although added carbo- 
hydrate may contribute to the process. 
When these cereal particles are cooked 
or very finely ground, dental caries does 
not occur, although the diet remains iden- 
tical in all other respects. The impor- 
tance of cereal particle size in the produc- 
tion of dental lesions in rats was first 
demonstrated by Hoppert, Webber and 
Canniff,? and similar findings have since 
been reported by Klein and McCollum”? 
and by Shelling and Asher.*? All of these 
workers based their ‘‘caries” incidence 
records on the occurrence of macroscopic 
lesions. It is probable, nevertheless, that 


19. Bédecker, C. F., and Applebaum, Ed- 
mund: D. Cosmos, 74:335 (April) 1932. 

20. Footnote 5, fourth reference. 

21. Footnote 5, fifth reference. 


all were working with true caries as well 
as other lesions. We interpret this find- 
ing as indicating that a process of forcible 
impaction—wedging—of cereal particles 
into the fissures of the teeth determines 
the production of the lesions, per- 
haps by perforating the enamel cuticle 
and bringing the fermentable mass into 
intimate contact with the enamel, and 
then by tending to remain impacted and 
thus resisting the forces that might dis- 
lodge a mass less firmly wedged. Thus 
far, we have not produced dental caries 
in rats by any other means, but the re- 
cent work of Arnim, Clarke, Anderson 
and Smith,?? who obtained true fissure 
caries with diets which apparently did not 
contain large particles, suggests that it 
may be possible to produce dental caries 
in rats in more than one way. The mech- 
anism of such an alternative process is 
not as yet clear. In this connection, it is 
interesting to note that apparently the 
limiting particle size of corn for the pro- 
duction of caries is smaller than that of 
rice. Rice passed through a 10-mesh sieve, 
of which nearly 80 per cent is retained on 
a 20-mesh sieve, is very effective in pro- 
ducing caries but rice ground to pass a 
20-mesh sieve, of which about 60 per cent 
remains on a 30-mesh sieve, is almost in- 
effective.t On the other hand, Hoppert, 
Webber and Caniff obtained lesions even 
with corn retained on a 60-mesh sieve— 
a product which to the casual observer 
would probably appear “finely ground.” 
We have also noted that caries may be 
produced with relatively finely ground 
corn diets.2* These facts may throw 
light on the mechanism by which Agnew, 
Agnew and Tisdall® produced dental 
lesions in rats. These workers reported 
the production of dental caries in rats on 

22. Arnim, S. S., et al.: J. Biol. Chem.,, 
100:viii (Proc. Amer. Soc. Biol. Chem.), 1933; 
also personal communication. 


23. Footnote 5, third reference. 
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corn-containing diets that were described 
as “finely ground,” but were apparently 
not sieved. It appears likely that the re- 
sult obtained by them was a particle- 
size phenomenon. 

It seems justifiable to regard this ex- 
perimental lesion in rats as the product 
of a local process entirely analogous to 
that postulated for human dental caries 
by the Miller doctrine, but augmented by 
a new essential principle, that of forcible 
impaction. The salient feature of this 
view is the condition that mere impaction 
of food, even of fermentable food, in the 
retentive sites of the teeth is not in itself 
sufficient to initiate a lesion, but that 
some particular type of effective impac- 
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groups depends on some metabolic proc- 
ess. The studies reported in this paper 
suggest that some part or all of the cal- 
cium-phosphorus-vitamin D complex in 
the diet may be responsible for the re- 
tardation; but neither the effective ingre- 
dient or combination, nor the manner of 
its action, can yet be defined. Our 
studies fail to indicate a correlation be- 
tween the incidence or absence of caries 
and the state of calcification of the teeth. 
We have not been able to find, further- 
more, that the incidence or absence of 
caries is correlated with changes in the 
levels of calcium or phosphorus in the 
blood. Our results might suggest that 
cod liver oil in the diet, although failing 


TaBLe 12.—Darta on AND Bioop Leve.ts or Catctum AND PHosPHORUS IN 
MIscELLANEOUS GRouUPS 
| 
Calcification Bloo, 
Bone 
Diet Teeth Bone | Calcium | Phosphorus Ash 
16 Normal Normal | 10.38 + 0.30] 6.60 += 0.73 | 64.4 += 0.2 
29 Very poor Very poor 5.88 + 0.51] 9.87 = 0.92] 43.1 + 1.2 
30 Very poor Very poor 5.61 + 0.19 | 8.30 + 0.80 | 41.5 = 2.6 
31 Very poor Very poor 5.65 + 0.45 8.01 + 0.63 | 40.4 + 3.3 
32 Very poor Very c= 5.28 + 0.34 10.11°+ 1.74] 40.3 + 0.6 
McCollum stock diet | Normal Normal 0.29 + 0.55! 6.80 = 0.68 


tion is necessary. We have found that 
impaction of food occurs in the fissures 
of rat molars on a variety of diets, in- 
dependently of the presence or absence of 
caries. Forcible impaction appears to be 
one such type of effective impaction. It 
may not be the only one. 

Whether some systemic condition con- 
tributes to the process of dental caries in 
rats remains uncertain. The occurrence 
of caries in rats receiving adequate diets, 
and manifesting normal health and nor- 
mally formed dental tissues, suggests 
that a systemic disturbance cannot be an 
essential requirement for the develop- 
ment of dental caries. It appears likely, 
nevertheless, that retardation of caries as 
it has occurred in our adequate diet- 


in itself to effect normal calcification of 
the teeth, may be more important than 
minerals in the retardation of dental 
caries, but in view of the small size of our 
unit groups, this finding requires confir- 
mation. 

Of the relationship of these findings in 
rats to the problem of dental caries in 
man, it is premature to speak authorita- 
tively. We have pointed out that the ex- 
perimental lesion appears histologically 
identical with the human lesion. In rats 
in man, furthermore, the condition 
seems to result primarily from a com- 
bination of environmental agencies oper- 
ating at the surface of the tooth. The re- 
tardation of the process which occurs in 
rats when the deficiencies of the active 
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caries-producing diets are corrected may 
be analogous to the reduction in children 
of the incidence of caries obtained by 
Boyd and Drain,** Bunting and his col- 
laborators,?> McBeath*® and others by 
means of suitably fortified diets. The 
mechanism of such retardation or reduc- 
tion is equally obscure in the two cases. 
Whether the relationship of cereal par- 
ticle size to experimental caries in rats 
has any direct application to man must 
for the time remain uncertain. 


SUMMARY 


This report presents a numerical rating 
scale for the evaluation of fissure caries 
lesions and describes a method of averag- 
ing the individual values thus obtained 
to derive a comparative index of caries. 
A similar scale is used for the recording 
of fracture lesions. By the use of this 
scale, results obtained with eighty-two 


24. Boyd, J. D., and Drain, C. L.: J.A.M.A., 
90:1867 (June 9) 1928. 

25. Bunting, R. W.: J. D. Res., 9:291 (June) 
1929; Bunting, R. W.; Delves, Edna, and 
Hard, Dorothy G.: J. D. Res., 10:374 (June) 
1930, 

26. McBeath, E. C.: J. D. Res., 12:723 
(Oct.) 1932. 


animals on deficient caries-producing 
diets, and forty-one animals on adequate 
caries-producing diets are presented. 

Additional experiments demonstrate 
that corn may be substituted for rice in 
the deficient caries-producing diet with 
at least equal effect, that glucose or su- 
crose may similarly be substituted for 
dextrin and that caries may be produced 
with rice in the absence of additional 
carbohydrate, indicating that, in the diets 
used, the cereal particle is the essential 
caries-producing ingredient. 

The addition to the deficient caries- 
producing diet of calcium, phosphorus, 
and cod liver oil in various amounts and 
combinations did not in general prevent 
dental caries. Some combination of these 
substances appears to be responsible for 
the retardation of caries on adequate 
diets, but the character of this combina- 
tion, or the mechanism of its action, can- 
not be determined from our data. No 
correlation could be found between the 
degree of calcification of the teeth or 
bones and the incidence of dental caries, 
or between the levels of calcium or phos- 
phorus in the blood and the incidence of 
dental caries. Further studies along these 
lines are in progress. 
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BLOOD DYSCRASIA: THE ORAL SYMPTOMS: THEIR 
SIGNIFICANCE AND RELATION TO THE PRACTICE 
OF DENTAL SURGERY* 


By EMIL L. AISON, D.D.S., Chicago, III. 


HE need of a better understanding 

by dentists of morbid hematologic 

phenomena, especially their relation 
to certain oral lesions, was never more 
compelling than at the present time. Re- 
cent experience brings to light many 
phases in the concurrence of symptoms 
both local and systemic which, while not 
new in themselves, are now infinitely 
better understood. As far as these con- 
cern him, much attention is focused upon 
the dental practitioner, because he fully 
shares the responsibility of their early in- 
terpretation. Moreover, the dentist is not 
infrequently held entirely responsible for 
untoward effects on his patient which re- 
sult from failure to understand or to 
correlate existing symptoms, though they 
are often complex and puzzling. 

The main objectives of this presenta- 
tion are: first, to present facts which 
will show that, under certain conditions, 
grave blood diseases may be precipitated 
by minor surgical procedures commonly 
engaged in by the dentist in everyday 
practice; and, secondly, to show that, in 
the early stages of certain blood diseases, 
there are present mouth lesions which are 
of the greatest diagnostic significance; 
and, further, that the dentist, who often 
sees these cases first, must be able to think 


*From the Department of Oral Surgery, Mt. 
Sinai Hospital. 

*Read at the Seventieth Midwinter Clinic of 
the Chicago Dental Society, Feb. 27, 1934. 
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in terms of their relation to one another. 

There are different types of blood 
dyscrasia, leukemia, anemia, 
purpura, Hodgkin’s disease, erythremia 
and agranulocytosis. The clinical course, 
and particularly the blood picture, varies 
sharply according to the pathologic pe- 
culiarity of each type, the nature of 
which is determined only by careful 
hematologic study and differentiation. 
The concurrent mouth lesions in all types 
of blood dyscrasia may look the same 
to the less experienced. They are often 
entirely symptomatic and may be the 
first to appear. They frequently sim- 
ulate, clinically at least, local or transi- 
tory abnormalities commonly seen in the 
buccal cavity, such as pyorrhea and 
Vincent’s and other types of stomatitis, 
especially when there is superimposed in- 
fection. An erroneous diagnosis, an ex- 
traction or other contraindicated surgical 
or medical treatment may prove fatal. In 
the course of our work, we have access to 
much valuable clinical material, which 
affords the opportunity to study cases of 
this kind. This experience enables us to 
offer some observations on the following 
conditions with which the dentist is di- 
rectly concerned : 

1. Morbid changes in the blood which 
are secondary to other existing disease or 
to local infection and its sequelae. 2. 
Lesions of the mouth which are sympto- 
matic in character and form part of the 
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syndrome associated with disease of the 
blood and blood making organs. 

Between 1926 and 1933, sixty-four 
cases of various types of blood disease and 
attendant mouth lesions were studied as 
follows: 

Pernicious anemia, ten cases, all in 
women, aged from 33 to 64, with four 
deaths, four improved, two not improved 
and prognosis doubtful. 

Chronic lymphatic leukemia, eight 
cases, four each in women and in men, 
aged from 22 to 44, with two deaths, 
four improved, two not improved and 
prognosis doubtful. 

Acute lymphatic leukemia, ten cases, 
five each in men and in women, aged 
from 26 to 63, with deaths 100 per cent. 

Myelogenous leukemia, twelve cases, 
eight in females and four in males, aged 
from 15 to 63, with six deaths, four im- 
proved, two not improved and prognosis 
grave. 

Agranulocytosis, twelve cases, all in 
women, aged from 32 to 55, with ten 
deaths, one cured and one improved. 

Erythremia, five cases, four in women 
and one in a man, aged from 55 to 64, 
with one death, three improved, one not 
improved and prognosis doubtful. 

Hemophilia, four cases, three in men 
and one in a woman, aged from 21 to 40 
years, hemorrhage following extraction 
of teeth terminating in death in two cases 
and improvement in two. 

Thrombopenic purpura, one in a 
woman, aged 26, condition improved. 

Aplastic anemia, one in a woman, aged 
34, termination fatal. 

Chlorosis, one in a girl, aged 14, con- 
dition improved. 

It is impossible to dwell on any save 
the most important phases of these prob- 
lems. The several case reports which 
follow are representative of the cases 
listed above. Each is typical of its kind 
and together they illustrate the intri- 


cate pathologic processes under consider- 
ation. 


HEMATOLOGIC DIAGNOSIS 


To appreciate and interpret pathologic 
blood pictures, an understanding of the 
component elements of the normal blood 
is essential. ‘The normal blood state is 
maintained by a balance between produc- 
tion and consumption. In health, the 
balance is undisturbed and the circulating 
blood contains cells of proper number and 
proper degree of maturity. The red 
cells, granular leukocytes and platelets 
arise in the bone marrow; the monocytes 
from the widely distributed reticulo- 
endothelium and the lymphocytes from 
the widely distributed lymphatic system. 
Not every pathologic process leads to 
significant changes, but many do. An 
acute infection of dental or other origin, 
for example, will, in the otherwise 
normal individual, give rise to a definite 
increase in the white blood cell count, 
with an increase in the neutrophil- 
nuclear picture. Unless complications 
causing pathologic alterations in the bone 
marrow arise, the spleen and other blood- 
making organs, the blood picture will re- 
turn to normal with proper treatment, 
such as drainage and supportive therapy. 
This is ordinarily a temporary condition, 
the local infection influencing the tran- 
sitory change. In diseases, primary or sec- 
ondary, of the hematopoietic system, such 
as anemia, leukemia and purpura hemor- 
rhagica, the blood picture expresses the 
essence of the disease itself. The lat- 
ter condition is reflected in the morbid 
changes in number, size, shape and color 
of cells, and the migration of cells not 
normally present in the circulating blood ; 
while, in the former, the altered blood 
picture is more truly symptomatic. This 
is further illustrated in the accompany- 
ing tables dealing with both the normal 
and pathologic hematology. 
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REPORT OF CASES 

Case 1.—History—S. H., a housewife, 
aged 32, was admitted to hospital, July 14, 
1933, with sore mouth and throat, very 
painful submaxillary swelling on the left 
side extending down the neck and marked 
weakness. She had been in good health up 
to two weeks previously, when an attempt 
was made by a dentist to extract several 
carious teeth and roots. The extraction 
was a difficult one; the gum tissue was 
badly lacerated, and the alveolar process 
and some roots were fractured. After the 
extraction, there was a severe hemorrhage, 
which iasted for three days and was ac- 
companied by severe pain in the head, faint- 
ing spells, general weakness, fever and loss 
of weight. 

Examination—The patient was very 
weak, pale and toxic. The temperature was 
104.6, pulse 120. There was marked 
swelling of the left side of the face and the 
submaxillary region, with enlargement of 
the cervical glands. Large grayish necrotic 
clots were noted all over the mucous mem- 
brane of the mouth and over the areas of 
the recently extracted teeth. When these 
were wiped away, the bone was exposed 
and denuded of periosteum. There was a 
slow but steady oozing of blood from the 
gum about the rest of the teeth. The 
tonsils were red and enlarged and several 
gray spots were observed. The tongue 
was inflamed. The cardiorespiratory and 
genito-urinary essentially 
negative. 

A complete and differential blood count 
showed: red blood cells, 2,900,000; white 
cells, 930, with no granulocytes seen in the 
smears. (Table 2.) Blood culture made 
twice showed no growth after two, five, 
seven and ten days on broth or plates or by 
transfer. Serologic examination, both the 
Kolmer complement fixation and the Kahn 
precipitation test, was negative for syphilis. 
Specimens of venous blood (citrated) 
showed: sugar 85 mg. per hundred cubic 
centimeters of blood, and urea nitrogen, 12 
mg. per hundred cubic centimeters of blood. 
The smears from the mouth and gum 
showed many spirilla and fusiform bacilli. 
A roentgenogram of the jaw revealed ex- 


systems were 
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tensive osteomyelitis, fracture of the alve- 
olar process and the presence of broken 
roots. 

Diagnosis.—On the basis of these find- 
ings, a diagnosis was made of agranulocy- 
tosis and beginning necrosis of the left 
lower jaw, with secondary anemia due to 
severe hemorrhage and sepsis following ex- 
traction of teeth, with a superimposed fusi- 
spirochetosis. 

Treatment.—Drainage, a rigid regimen 
and treatment of the mouth lesions with 
sodium bismuth tartrate, was instituted. 
The necrosed bone was not removed until 
it was completely sequestrated three weeks 
later. Ten blood transfusions were made 
at intervals over a period of a month, aver- 
aging about 200 c.c. of whole blood at a 
time. Pentnucleotide was given intramus- 
cularly in doses from 10 to 20 c.c. twice 
daily. Diet of a high caloric content was 
maintained. This was sometimes given per 
rectum as the mouth lesions were so severe 
and painful that the patient refused food. 

Course—There was a stormy clinical 
course, the temperature ranging between 
101 and 105 with the blood picture fluctu- 
ating on the up and down curve from day 
to day. (Table 2.) The patient began to 
improve definitely after removal of the se- 
questra and exfoliated fractured roots at 
about the end of the third week after ad- 
mission. Beginning August 7, the white 
blood count had risen to an average of 
about 5,400 with a neutrophil count of 
about 45 per cent, and it became more con- 
stant. The patient had improved remark- 
ably and was gaining in strength. By the 
end of the fourth week, the mouth lesions 
cleared up completely and she was dis- 
charged as apparently cured, August 13. 
Periodic blood counts continued for about 
three months showed a steady average of 
white cells to 6,800; neutrophils, 49 per 
cent, and red cells, 4,358,000. 

Case 2.—History.—A girl, aged 15, a 
student, was admitted to hospital, Aug. 26, 
1932, apparently acutely ill and complain- 
ing of swelling and pain in the upper jaw 
and throat, pain in the head and weakness. 
About August 15, she had developed pain 
about the right upper cuspid tooth, with 
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swelling of the gums, sore throat and head- 
ache. She was treated by her dentist until 
August 26, the condition of the mouth be- 
coming worse and a general feeling of 
weakness increasing. The past history was 
essentially negative. 

Examination.—The patient was fairly 
well grown, but poorly nourished, with 
marked pallor, a temperature of 101, pulse 
120 and respiration 20. 

The lips showed no gross lesions. There 
was marked pallor of the gums. On the pal- 
atal side of the right upper jaw, there was 
a swollen area about 2 by 2 cm., elevated 
but firm with a purpurish tint. Behind 
the upper incisor teeth, also on the palatal 
side, was found a white gangrenous, ne- 
crotic slough. Several similar, but smaller, 
necrotic spots were scattered on the hard 
and soft palate. The tonsils were some- 
what hypertrophied and contained cryptic 
deposits. The pharynx was not injected. 

There were visible pulsations of the neck 
and marked adenopathy, the cervical glands 
being enlarged and palpable. The thyroid 
was not enlarged. General medical exami- 
nation revealed localized tenderness over 
the sternum at the level of the fourth carti- 
lage; a hard dry nonproductive cough; 
tachycardia, although the heart was of 
normal size, palpitation, edema and sweat- 
ing; epigastric and abdominal pain, vomit- 
ing and jaundice; hematuria, pyuria and 
incontinence. The spleen was enlarged and 
readily palpable, the liver, slightly enlarged. 
Several petechial hemorrhages were ob- 
served on the lower extremities. 

The blood findings on the day of admis- 
sion were: white blood cells, 245,000; red 
blood cells, 2,190,090; neutrophils, 3.2 per 
cent; small lymphocytes, 0.8 per cent; my- 
elocytes, 89.4 per cent; myeloblasts, 6.2 per 
cent; band forms, 0.2 per cent; large 
lymphocytes, 0.2 per cent; marked anisocy 
tosis, slight poikylocytosis and achromia. 
Smears from gum tissue (direct) showed 
many spirilla and fusiform bacilli. Blood 
cultures showed no growth on broth or 
plates after two, four, six, eight and ten 
days. Chemical test of the blood revealed: 
sugar, 85 mg., and urea nitrogen, 10.8 per 
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hundred cubic centimeters of blood. The 
Wassermann and Kolmer tests were nega- 
tive. The van den Bergh test revealed a 
very faint delayed direct reaction. 

Diagnosis—On the basis of these and 
subsequent blood findings (Table 3), as 
well as the clinical picture, a diagnosis was 
made of acute myelogenous leukemia with 
myeloid metaplasia of spleen, liver and 
lymph nodes, and symptomatic gangrenous 
stomatitis. 

Course.—During the next few days, the 
patient’s condition grew progressively 
worse in spite of all treatment, such as 
blood transfusion and intravenous injection 
of arsenicals. The temperature was rang- 
ing between 101.02 and 104, and finally 
dropped to 97, September 8. The pulse 
varied from 120 to 160. The respiration 
became very labored and the respiratory 
count had risen to 40. Necrosis of the 
mouth tissues became more extensive, until 
the gum and mucous membrane of the hard 
and soft palate were replaced by a dirty- 
gray mass. Petechiae and leukemic infiltra- 
tions invaded the skin of the trunk and 
extremities and there was an extensive 
subconjunctival hemorrhage of the left 
eyeball. The liver, spleen and lymph nodes 
became much more enlarged, and the pa- 
tient suffered severe pain in the hepatic 
region, until she died, September 9, two 
weeks from the time that she was admitted. 

Necropsy.—(1. Davidson.) A leukemic 
myelosis, with myeloid metaplasia in the 
bone marrow, spleen, liver and all the other 
organs examined, was found at necropsy. 

Case 3.—History.—A woman, aged 34, 
housewife, the mother of two children liv- 
ing and well, was admitted, Feb. 3, 1932, 
bleeding from the gum and nose and com- 
plaining of pain all over the body and gen- 
eral weakness. She had been in good health 
up to three weeks previously when she was 
subjected to much strain as a result of 
illness in the family. Thereafter, she felt 
weak, and she observed black and blue 
spots on the lower extremities. About the 
same time, a filling came out of one of her 
upper teeth, which, together with other 
teeth, had been treated by the family den- 


| 
| 


1616 


tist not long before, and when food entered 
the cavity, she picked it and the adjoining 
gum. This precipitated profuse bleeding 
from the gum, which the dentist stopped 
only after much difficulty. Bleeding started 
again the next day and, in spite of persistent 
packing by the dentist, continued for days, 
abating only somewhat during short inter- 
vals. The hemorrhage finally became more 
severe and could not be arrested by local 
treatment. The patient was spitting up 
large clots of blood continuously, this con- 
dition becoming aggravated further by 
severe nose bleeds. 

Examination.—The patient was pale but 
well nourished. She had had a fracture of 
the pelvis in automobile accident with com- 
plete recovery five years previously. Uter- 
ine bleeding of two weeks’ duration had 
occurred two years ago, following severe 
physical exertion. 

There was marked pallor of the lips. 
The teeth, which were well cared for, had 
a considerable number of well executed 
restorations. The gum tissue was pale, 
spongy, detached from the necks of the 
teeth and bleeding. There were no ulcera- 
tive stomatitis or necrotic spots seen, but 
numerous purpural petechiae covered the 
mucous membrane of the cheeks and hard 
and soft palate and uvula. Blood clots were 
observed on the posterior wall of the 
pharynx, apparently coming from the nose. 

General physical examination revealed 
marked pallor of the conjunctiva and 
finger nails; marked palpitation and short- 
ness of breath, the heart, however, be- 
ing within normal limits; no abdominal 
tenderness, rigidity or distension. The liver 
and spleen were not palpable. There was 
no edema about the extremities, but nu- 
merous pinhead size petechiae and larger 
ecchymotic spots covering the legs and 
thighs and in fewer numbers about the ab- 
domen, breasts and shoulders were ob- 
served. The temperature was normal; the 
blood pressure, systolic, 144, diastolic, 80. 

The blood findings were as follows: 
hemoglobin, 44 per cent; red blood count, 
2,340,000; white cell count, 800; neutro- 
phils, 32 per cent; lyrnphocytes, 54 per cent; 
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eosinophils, 2 per cent; band forms, 2 per 
cent; platelets, 180,00; bleeding time, 49.5 
minutes ; coagulation, 6.5 minutes; reticulo- 
cyte count, 0.7 per cent; slight poikylocy- 
tosis, anisocytosis, achromia and polychrom- 
atophilia. (Table 4.) The tourniquet 
test on the left arm in ten minutes yielded 
a shower of petechiae covering the entire 
forearm and hand below the elbow. The 
blood Wassermann test for syphilis was 
negative. Blood chemistry tests revealed: 
sugar, 98 mg., and urea nitrogen, 14 mg. 
per hundred cubic centimeters of blood. A 
special fragility test revealed beginning 
hemolysis, 0.40; complete hemolysis, 9.30. 
Blood serum examination revealed: cal- 
cium, 9.4; inorganic phosphorus, 3.5; 
icterus index, 6.5. The van den Bergh test 
revealed a faint delayed direct reaction. 
Blood cultures showed no growth. Smears 
from the gum showed numerous spirilla, 
fusiform bacilli, streptococci and other bac- 
teria. 

Diagnosis—In view of the clinical pic- 
ture and the first and subsequent blood find- 
ings, a diagnosis of aplastic anemia was 
made. The strong points which supported 
this diagnosis were: 1. Severe hypochro- 
matic anemia, relatively little change in the 
appearance of the red cells and the absence 
of regenerative forms. 2. Extreme leuko- 
penia, relative lymphocytosis and absence 
of premature forms. 3. Hemorrhagic diath- 
esis, with only slight reduction in the plate- 
lets. Thrombopenic purpura was ruled out 
by the extreme anemia, which was out of 
proportion to the degree of blood loss, the 
relatively normal platelet count and the ex- 
treme leukopenia, which is rare in throm- 
bopenic purpura. Aleukemic leukemia was 
ruled out by the absence of premature 
white cells. 

Course.——On the fifth of February, the 
patient began hemorrhaging profusely per 
vagina, the temperature rose to 105, the 
respiration was 40 to 60 and very labored, 
and the patient was moribund. This con- 
tinued in spite of blood transfusions and all 
other treatment, and she died, February 15. 

Necropsy.—(I. Davidson.) There was 
an absence of bone marrow and replace- 
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TABLE 1.—ApproxIMATE NorMAL ADULT BLoop PicturE 


4,750,000 F. 
5,000,000 M. 


Erythrocytes* 


Leukocytes* 


Remarks 


Decreased in anemia; increased in erythremia 


5,000 to 9,000 Increased in infections; increased in certain diseases, and 


decreased in others 


Hemoglobin %* 90 to 100 
Platelets* 250,000 to 
370,000 
Coagulation time 3 to 7 min. 
2 to 5 min. 
0.90 to 1.10 


Bleeding time 
Color index 


Decreased in anemia; increased in erythremia 


Decreased in purpura hemorrhagica and aplastic anemia 


Slow in bleeders 
Much prolonged in purpura hemorrhagica 
May be low, as in anemia and polycythemia, or high, as in 


pernicious anemia 


Structure Normal 

Nucleated cells None 
(normoblasts) 

Poikylocytosis None 


Differential Count 


Granular or myelogenic series 


Irregular in certain blood diseases 


Present in definite blood diseases except aplastic anemia 


Present in diseases of the blood 


Possess phagocytic power, respond to specific chemical 


(Neutrophilic leukocytes) stimuli 
Neutrophilic Of total white count may rise to 99% or fall to less than 
leukocytes % 55 to 75 1% in disease 
Eosinophilic 
leukocytes % 1 to 3 Increased in disease 
Basophilic 
leukocytes % 0.5 
Myeloblasts None Present in definitely abnormal conditions 
Myelocytes None Rare or very few in circulating blood 
Eosinophilic 
myeloblasts None Rare in normal 
Monocytes % 1 to 6 Markedly increased in infectious mononucleoses and other 


diseases 


Nongranular series 
(lymphocytic series) 
Lymphocytes 


small % 20 to 30 
Lymphocytes 

large % 5 to 10 
Lymphoblasts None 


*Per cubic millimeter of blood. 


ment by fat tissue in the sternum, ribs and 
vertebra, where normally abundant red 
bone marrow is present. Microscopic ex- 
amination revealed complete absence of 
mature leukocytes and megakaryocytes. 
Myelocytes and normoblasts were present 
only in very small numbers. Other impor 
tant pathologic findings were: extensive 


Lack phagocytic power 
Up to 50% in children (old cells) 


Above 12% is abnormal (young cells 
Appear only in definitely abnormal conditions 


hemorrhages in the skin, in the mucous 
membranes of the mouth and in the serous 
covering of the intestines, heart and lung, 
kidneys, uterus and urinary bladder. Blood 
culture taken at necropsy showed a pure 
culture of nonhemolytic streptococci. 
Casr 4.—History.—May 14, 1931, I was 


called in consultation by a dentist to see a 
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patient who had been treated by him to- 
gether with a physician for about three 
weeks previously for a condition which 
appeared to them to be a severe case of 
Vincent’s stomatitis coincident with dento- 
alveolar abscess. The patient, a white wo- 
man, aged 26, married, with no previous 
history of serious illness, reported for 
treatment of sore mouth. The dentist 
found that the gums were inflamed, spongy 
and bleeding and there was a small raised 
ulcerated area on the lingual side of two 
right upper bicuspids, which were covered 
with ill-fitting gold crowns. He scaled all 
the teeth and punctured the ulcer. No pus 
appeared, but a copious flow of blood fol- 
lowed, which from that time on was never 
completely arrested. Office treatment was 
continued for the next week without im- 
provement and the physician was called in. 
Bloody oozing continued, and the ulcer 
became larger and was covered with gray 
necrotic slough. A smear made about that 
time showed many Vincent’s organisms and 
treatment with arsphenamine by topical 
application by the dentist and intravenous 
injection by the physician was instituted. 

Examination—Examination was made 
iri the presence of the dentist and the phy- 
sician. The patient was a pale, well-devel- 
oped woman, apparently acutely ill and 
very weak. The temperature was 103.6. 
In the mouth, a large raised vesiculated 
bleeding ulcer about 3 cm. in circumfer- 
ence, covered with a grayish slough with a 
purpuric tint in the center, was observed 
just behind the lingual side of the right 
upper bicuspids and molars and extending 
to the midline of the hard palate. 

The entire gum tissue and gingivae were 
highly congested and covered with bloody 
exudate. No other ulcers were to be seen 
in the mouth or on the pharynx or tonsils, 
and the typical picture of diffuse ulcerative 
pseudomembrane involving the gingivae 
usually found in severe Vincent’s infection 
was entirely absent. Further examination 
disclosed enlarged and readily palpable cer- 
vical glands of the neck and enlarged glands 
under the axillae and about the chest. No 
examination of the spleen, liver or inguinal 


region was made at that time. On inquiry, 
I found that no blood examination had been 
made up to that time. From the clinical 
appearance and history, I offered the opin- 
ion that the case was not that of a severe 
Vincent’s, but a blood dyscrasia, the nature 
of which could best be determined with the 
aid of the blood findings. A blood exami- 
nation made the same day gave the follow- 
ing picture: hemoglobin, 58 per cent; red 
cells, 3,160,000; white cells, 33,600; neu- 
trophils, 5 per cent; lymphocytes, 62 per 
cent, and lymphoblasts, 29 per cent. 

Diagnosis and Course—These findings, 
together with the sudden onset and clinical 
course, clearly pointed to an acute lym- 
phatic leukemia. I have not seen the pa- 
tient again, but was informed that she died 
four days later, about May 18. 

Dental and oral conditions in which 
changes in the blood occur as a result of 
local infections and their sequelae are: 
pyorrhea, abscess, periostitis, trauma, 
hemorrhage, osteomyelitis, cellulitis, post- 
operative sepsis. Ludwig’s angina and 
agranulocytic angina. 

The rule in inflammatory and puru- 
lent processes is an increase in the num- 
ber of white cells and in the neutrophil 
cell count, which may or may not be 
accompanied by anemia. This is nature's 
effort to supply more phagocytic and 
immunologic power to the blood of the 
host in his struggle against disease. In 
an infection in which leukocytosis is the 
rule, its absence is grave. Actual leuko- 
penia is graver, indicating that over- 
whelming toxic showers are destroying 
bone marrow and myeloid tissue, and, 
hence, destroying the necessary defense 
reactions in the combat. It should be 
stated here that, in agranulocytosis, it is 
generally agreed that infection is the 
etiologic factor. In many cases reported, 
there was no apparent initial focus, and 
some investigators believe that the disease 
is produced by an organism as yet un- 
recognized; that its inception is in the 
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blood, and that the lesions seen in mouth 
or throat are secondary. The great preva- 
lence of this disease and the high mor- 
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has much to do, and by others as coinci- 
dent with failure to recognize it in the 
past. 


TaBLe 2.—B Loop Counrs 1n 1 (AGRANULOCYTOSIs)* 


Differential 


Date Hemo-} Erythro- |Leuko- 
globin} cytes | cytes} 1 2 3 


| | B. | E. 


4 


L. |Mon. 


Remarks 


7-14; 50 | 2,400,000} 930)... 2 97; O | Severe ulceromembranous 
stomatitis. 

15] 46 3,650,000} 1,140 2 0;0/0)| 96 2 Blood transfusion, 400 c.c. 
7-16} 70 3,520,000) 3,450 |.. 3 5 13 1 9 2 | 
7-17; 55 | 3,870,000} 3,000 | Blood transfusion, 250 c.c. 
7-18} 55 3,560,000! 4,400 | 412910!/0| 65 
7-19; 52 | 3,810,000} 4,100 2} 53 45 Blood transfusion, 150 c.c. 
7-20| 56 4,220,000} 3,450 2 | 34 .| 64 
7-21; 55 | 4,160,000] 3,900 3 35 2 | 60 | Blood transfusion, 200 c.c. 
7-22! 56 | 4,390,000} 6,700 50 2/48 
7-23; 80 | 4,120,000] 3,750| 2 4 14 80 | Blood transfusion, 200 c.c. 
7-24, 59 | 4,390,000) 4,100 30 70 
7-25 2 1 | 46/1] 3] 47 
7-26 67 33 Blood transfusion, 200 c.c. 
7-27| 63 4,340,000} 1,550 2 4 94 
7-28 aaece 2,800 ; 2 8 90 Blood transfusion, 200 c.c. 
7-29| 61 4,390,000! 3,700 ? 3 1 | 30 64 
7-30! 75 4,300,000) 4,900 | 2 37 4 Sé 
aad | ee ‘ 3,500 8 92 Blood transfusion, 200 c.c. 
8- 2 ; 3,900 : 4/42 6 | 48 
8- 3 ; 7,600 : | 55 6} 37; 1 Blood transfusion, 150 c.c. 
8- 4 6,700 51 3 | 46 
8- 5,250 l 44 Blood transfusion, 200 c.c. 
8- 6 | 7.450 3 1 39 9 47 
8- 7; 54 | 4,130,000} 3,000 18 20 | 62 
8- 8 : : 3,000 5 | 10 18 | 64 2 
8- 9 Bia 3,600 | 2 14 16 | 68 
8-10 33 | 71 60 
8-11] 6,700 | 40 114 | 46 
8-12| 45 21 | 34 
8-13 6,000 + 48 | 1 110 |} 37 | Discharged 


*Pentnucleotide was given daily. 


tl, myelocytes; 2, metamyelocytes; 3, band forms; 4, segmented neutrophils; 5, basophilic 
neutrophils; 6, eosinophilic neutrophils; 7, lymphocytes; 8, monocytes. 


tality rate are explained by some as being 
coincident with the greater prevalence of 
cardiac lesions and malignancies, with 
which the strain of modern life possibly 


Pathologic conditions which produce 
symptomatic mouth lesions and symptoms 


are: 
1. Diseases of 


the blood and blood 
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making organs: anemia, leukemia, pur- 
pura, Hodgkin’s disease, agranulocy- 
temia, erythremia, hemophilia and Ban- 
ti’s disease. 

2. Symptomatic mouth lesions sec- 
ondary to changes in the blood produced 
by drug and chemical poisons: arsenicals, 
mercurials, occupational chemical poisons, 
benzene and benzene-chain derivatives, 
barbituric acid and barbital group drugs, 
the roentgen-rays, gamma rays of radium, 
other toxic agents, lead poisons and silver 
preparations. 

3. Changes in the blood caused by 
parasitic, virus and other infections: yel- 
low fever, intestinal parasitic conditions, 
sprue, malaria, typhoid and influenza. 

4. Mouth lesions secondary to nutri- 
tional deficiencies, metabolic and other 
diseases: sprue, scurvy, malnutrition, 
pellagra, diabetes, endocrine imbalance, 
febrile disease, renal disease, syphilis, 
tuberculosis and pemphigus. 


SUMMARY AND CONCLUSIONS 


It must be remembered that the subject 
of hematology is as broad as medicine it- 
self. Experience shows that, aside from 
clinical findings, the blood picture alone 
is the determining factor in correct diag- 
nosis, enabling one to discover the par- 
ticular major hematologic defect respon- 
sible for the given disease. From the 
dental standpoint, we must stress the fact 
that mouth manifestations of varying 
types and degrees of intensity are present 
in all the conditions discussed and that, 
by proper differentiation and evaluation, 
their relation may be recognized. Fur- 
ther, we must never lose sight of the fact 
that some systemic diseases are marked by 
characteristic abnormal manifestations 
about the mucous membrane of the 
mouth, the gum tissue, the teeth and the 
investing structures. These lesions do 
not constitute disease in themselves, but 
they are sequels of disease elsewhere in 
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the body and are not due to local condi- 
tions. Usually, with the disappearance 
of the constitutional disturbance, the 
local condition clears up also. There- 
fore, when a mouth lesion is found which 
does not seem to be caused by local ir- 
ritation or injury, or does not respond to 
the usual local treatment, it is well to in- 
vestigate the general condition of the 
patient to determine whether there is a 
more general cause of the trouble. There 
are many cases on record wherein acute 
exacerbations followed extraction of 
teeth and other minor surgical proce- 
dures with fatal termination. My own 
experience fully confirms that. 

Secondary anemia is invariably asso- 
ciated with pallor of the oral tissues and 
congestion and bleeding of the gums. 
Glossitis, ulcerative stomatitis involving 
the hard and soft palate and throat and 
spontaneous purpura are the rule in 
myelogenous and acute lymphatic leuke- 
mia, and, in aplastic anemia, especially 
late in the disease. Ulcerative stomatitis 
with coalescing necrotic ulcers invading 
the pharynx and postpharyngeal wall is 
part of the clinical picture in agranulo- 
cytic angina. The smooth glossy tongue, 
with atrophy and disappearance of the 
papilla, and almost bloodless lips and 
gums are characteristic features of per- 
nicious anemia. Vincent’s organisms are 
always present in these conditions, but 
the findings are incidental, and one 
should guard against a mistaken diag- 
While the underlying etiologic 
condition responsible for some of the 
blood diseases is not always definitely 
established, we do know that women have 
a greater predisposition to some of them, 
particularly agranulocythemia and pri- 
mary anemia; also that positive infection, 
toxins, chemical poisons and nutritional 
deficiencies are the exciting primary 
causes in most instances and that these 
produce such changes in the hematopoietic 
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t poikylocytosis, anisocytosis, achromia and polychromatophilia. 


system as to render it incapable of per- 
forming the physiologic functions con- 
cerned with body resistance, and bone 
marrow exhaustion and compensation. 
The cases presented suggest not only the 
responsibilities that the dentist must be 
prepared to meet adequately and credit- 
ably, but also the complications that may 
arise in the course of his daily practice, 
greatly altering mortality statistics. 
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THE GROWTH OF DENTAL LITERATURE* 


By C. N. JOHNSON, L.D.S., D.D.S., Chicago, Ill. 


NE of the difficulties incident to 

writing on dental literature in the 

past relates to the fact that our 
historians disagree among themselves to 
such an unfortunate extent, as to events 
and dates, that the casual writer of the 
present day is confused, and is left in 
more or less uncertainty in making any 
statement of supposed fact. 

No one can doubt the great desirabil- 
ity of absolute accuracy in recording the 
history of dental literature, but it would 
seem futile to quibble as some men do 
over the lapse of a few years here and 
there in ancient times when the estab- 
lishment of a given date or a certain 
occurrence is found, after the most pains- 
taking search, to be clouded in such un- 
certainty that no known means can be 
found to unequivocally settle a given 
question. It will therefore be less the ob- 
ject of this presentation to establish dates 
than to suggest trends. 

Long before the Christian Era, ref- 
erences had been made to the teeth and 
their diseases, and interspersed in medical 
literature all along the way are notations 
concerning the teeth. Coming down to 


*Read at the Seventy-Fifth Annual Session 
of the American Dental Association in con- 
junction with the Chicago Centennial Dental 
Congress, Aug. 9, 1933. 


Jour. A.D.A., September, 1934 


the time of Christ, we have, according 
to Frederick C. Waite, Ph.D., a medical 
work by Celsus, A.D. 24, of 200 chap- 
ters, of which two are on the treatment 
of diseased teeth. 

While many of the suggestions made 
in these early works are crude and naive 
in the extreme, they are worthy of rec- 
ord as constituting the beginnings of den- 
tal literature. According to Dr. Waite, 
the first book published entirely on den- 
tistry was by a Frenchman named Ur- 
bain Hemard, some time in the latter 
part of the sixteenth century; and the 
first book in English on this subject was 
by Charles Allen in 1686. 

But it was Pierre Fauchard, a French- 
man, who first gave a real status to den- 
tistry by the publication in 1728 of a 
book entitled ‘““The Surgeon Dentist, or 
Treatise on the Teeth.” This was re- 
vised in 1746. Fauchard, being a stu- 
dent, embodied in his work all that was 
then known of dental science, and he has 
been known as the “Father of modern 
dentistry.” He was more advanced sci- 
entifically and ethically than anyone who 
preceded him, and his fame is more en- 
during today than that of anyone up to 
his time. 

Quoting Dr. Waite: 
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America was by R. L. Skinner in 1801. It 
was a book of twenty-four pages with the 
title, “On the Human Teeth,” and was 
printed in New York. In 1802 in Baltimore 
appeared “A Treatise on Dentistry, explain- 
ing the Diseases of the Teeth and Gums 
with the most Efficient Means of Prevention 
and Remedy,” by B. T. Longbottom. In 
1815 in Boston was issued by Dr. Benjamin 
James “A treatise on the Management of 
the Teeth.” This book is noteworthy in that 
it contains, reprinted as an appendix, “The 
Analysis of Human Teeth,” by W. H. Pepys, 
Jun., which was the first chemical analysis 
of the teeth, and originally published in 
England. 

In 1819 appeared “A Practical Guide to 
the Management of the Teeth Comprising 
a Discovery of the Origin of Caries or 
Decay of the Teeth with its Prevention and 
Cure.” Its author, L. S. Parmly, signs him- 
self as a dental professor. Although this 
book was published in Philadelphia, its 
author was a practitioner in Boston. For a 
time he practiced in London where a second 
edition of this book was published in 1820, 
and a third edition in New York in 1822. 
He later returned to America. 

In 1822 appeared “The Family Dentist,” 
by Josiah F. Flagg, a leading practitioner 
of Boston. In 1824 in Utica, N. Y., appeared 
a book entitled “Human Teeth,” by E. 
Gidney. In 1828 in Philadelphia appeared 
a book entitled “Importance of Teeth,” by 
8. S. Fitch. 

The outstanding dental book of this 
period was by Chapin A. Harris, of Bal- 
timore, Md., who, in 1839, brought out 
a work entitled “The Dental Art, A 
Practical Treatise on Dental Surgery,” 
which ran to a second edition in 1841, 
when the title was changed to “Princi- 
ples and Practice of Dental Surgery.” 
This work was for many years the stand- 
ard textbook of dental teachers and prac- 
titioners, and with Harris’ “Dictionary 
of Dental Science,” which followed in 
1849, it formed an important nucleus of 
most of the dental libraries of the day. 
From this date to the present time, the 
increase in textbook dental literature has 
been almost phenomenal, and for a pro- 
fession as young as dentistry, the show- 
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ing is one that must compel respect and 
admiration of the unbiased observer. 


OUR PERIODICAL LITERATURE 


The first dental journal in the world, 
published in 1839, was named The Am- 
erican Journal of Dental Science. It was 
edited by Chapin A. Harris, Eleazar 
Parmly, Elisha Baker and Solyman 
Brown. Publication was suspended in 
1860 with the death of Dr. Harris. It 
will thus be seen that Chapin A. Har- 
ris made a decided imprint on the early 
development of dentistry in this coun- 
try, and it was not only in the field of 
literature that he distinguished himself, 
but in dental education as well. As is 
generally known, the first dental school 
was organized in the city of Baltimore 
under the leadership of Dr. Harris and 
Horace H. Hayden. Thus, the names 
of Harris and Hayden must forever be 
inseparably linked with the most ad- 
vanced movements of the day in our pro- 
fession. 

The first British dental journal, the 
Quarterly Journal of Dental Science, 
was founded in 1843. In 1856, the Brit- 
ish Journal of Dental Science, was es- 
tablished. 

In 1847, the Dental Register of the. 
West was issued, in’ Cincinnati, and, in 
the same year, the Dental News Letter, 
which, in 1859, became the Dental Cos- 
mos. 

From this time on, the increasing num- 
ber of dental periodicals has been well 
nigh bewildering. To make note of them 
all would be an almost impossible task, 
and to classify them accurately would be 
hopeless. William Bebb, in the Journal 
of the National Dental Association, 
March, 1919, lists no fewer than 276 
of these dental periodicals as appearing 
in America up to that time; which gives 
some indication of the growth of this 
phase of our literature. 
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In November, 1913, the Bulletin of 
the National Dental Association was is- 
sued. This became the Journal of the 
National Dental Association in March, 
1915, changing its name in 1922 to THE 
JOURNAL OF THE AMERICAN DENTAL 
ASSOCIATION, in conformity with the 
change of name of the Association. 

For the most part, the early dental 
publications began under the auspices of 
individual effort with the incentive of a 
few public-spirited and philanthropic en- 
thusiasts who were willing to sacrifice 
not only their time and energy but, in 
some instances, their financial resources 
also to the end that the periodical might 
be launched. I have been informed that 
in the early days some of the leaders of 
the profession voluntarily assessed them- 
selves as much as $5 an issue for each in- 
dividual in order to sustain the publica- 
tion through its earlier days. This was a 
demonstration of high-mindedness and 
altruistic devotion on the part of the 
splendid men who conceived and car- 
ried out this idea, and I can only wish 
that it were my privilege to know the 
names of these men to be able to record 
them as examples of true professional 
spirit and lofty purpose. 

Manifestly, this. plan of publication 
could not continue indefinitely, and 
other means had to be devised for financ- 
ing our periodicals. Up to this time, no 
dental society was strong enough either 
in numbers or in finances to support a 
dental journal. Therefore, for good or 
for ill, it fell to the lot of the dental 
manufacturing interests to establish jour- 
nals and finance them from the advertis- 
ing thereby obtained. Thus came into 
being the so-called “trade journalism,” 
about which there has developed so much 
comment in recent times. 

Let us frankly acknowledge at once 
the natural tendency that might reason- 
ably be expected to’exist toward favoring 


the interests of the trade as against those 
of the profession on the part of journals 
that were financed by the trade. It was 
argued that human nature was human 
nature, and that the leopard’s spots 
could never be changed, but there are 
two things that should be remembered 
in this connection—that the manufac- 
turers early recognized the patent fact 
that only by the closest cooperation be- 
tween the trade and the profession could 
the best interests of both be conserved, 
and that, as a matter of sheer self-inter- 
est and even self-preservation, it was 
necessary for the trade to work har- 
moniously with the profession and co 
operate with its members in every pos- 
sible way to the end that the manufac- 
turing interests were not placed in jeop- 
ardy by opposition or ill will on the 
part of the rank and file of the profes- 
sion. As a matter of mere policy, to say 
nothing of any other consideration, the 
manufacturing publisher might be de- 
pended on to accept with good grace all 
of the suggestions made, or the policies 
advocated, by the editorial management 
of the journal which was always placed 
in the hands of members of the pro- 
fession. From the very beginning, the 
editorship of these journals was almost 
invariably turned over to dental grad- 
uates. 

It so befalls that I have had a very 
close personal relationship to this whole 
question. I was for seventeen years edi- 
tor of The Dental Review, a journal 
started by members of the profession, and 
later published by a dental supply house. 
During all of that time there was never 
one word, on the part of the publishers, 
not the slightest intimation or suggestion, 
in the way of exerting influence on the 
editorial policy of the magazine. I was 
invariably given the greatest possible 
freedom and the utmost latitude, in fact 
the question of editorial authority never 
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came up for consideration in a single in- 
stance. 

Let us frankly ask the question: 
What would have happened to periodical 
dental literature in the early days had it 
not been for so-called trade journalism? 
There would have been little or no peri- 
odical literature for the simple reason 
that few of our dental societies were 
strong enough to support a journal, and 
there was no other medium through 
which the profession might be served. 

Needless to say that I am whole-heart- 
edly in favor of professional journalism. 
By temperament and predilection, I am 
committed to the cause as the logical and 
dignified policy of the profession, and | 
stand ready at all times as I have in the 
past to support it to the utmost of my 
ability. It is only through this agency 
that we shall ultimately achieve a digni- 
fied and well rounded professional stat- 
ure. 


CERTAIN PHASES OF OUR LITERARY 
GROWTH 


While it is natural for us to pride our- 
selves on the very exceptional growth of 
our literature, both periodical and text- 
book, there can be no question that, in 
certain phases of our development, we 
have proceeded too rapidly. There has 
been too great a tendency to strive for 
quantity at the expense of quality, with 
the result that too much of our litera 
ture is wasted ; in other words, we print 
a great deal of material that is never 
read or, if read, is not instructive. This 
is waste of an unfortunate kind. While 
I cannot go quite the length of claiming, 
as did one critic, that 95 per cent of the 
material published in our journals is 
practically inconsequential and should 
never have been permitted to appear in 
print, I think that every observant reader 
must recognize the fact that if the ma- 
terial presented for publication were 
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properly condensed, it would not only 
eliminate much verbiage, but it would 
also be more generally read by the pro- 
fession. 

At first blush, one might naturally be 
inclined to lay at the door of the editors 
the onus of so much useless and redun- 
dant material, but the fact must be real- 
ized that not only are readers and writ- 
ers human but editors are also human— 
very human. The writers are rare who 
would long submit to such a drastic re- 
vision of their work as might be the most 
beneficial, and as for editors, having for 
most of my professional life been one of 
them, I am not at all certain that my 
judgment would justify the rigid observ- 
ance of what might seem to me the most 
salutary treatment of the material that 
comes to hand. After all, we are hedged 
about by the limitations of a condition 
rather than a theory, and this applies as 
well to editors as to writers. 

In the native and naive language of a 
benighted uneducated suppliant at a re- 
vival meeting in the early days: “I am 
nothin’ but a poor blunderin’ stumblin’ 
critter, but if I can only manage to stum- 
ble into heaven it’s-all-I’ll-ask.”” Mayhap 
more of us are stumbling into the heaven 
of an improved dental literature than 
some of our critics are inclined to ac- 
knowledge. In any event, this is true 
that today dental literature is being read 
more generally than ever before, and this 
encourages the hope that at least some 
wheat may be winnowed from the chaff, 
and some grist be gathered from the mill- 
ing. Let us not be too pessimistic. 

It would probably surprise most read- 
ers if they knew the amount of revision 
that is given to articles submitted for 
publication, and the aggregate pile of 
chaff that is heaped up each year in the 
editorial office to be consigned to that 
proverbial and time-honored repository 
the waste-basket. Please do not think 
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that what you are called on to read in 
our journals is an index of the amount 
of material that comes to the editorial 
office. While the editor inflicts on you 
too large a mass of printed matter, you 
might be impelled to a certain degree of 
gratitude if you only knew how much 
he really eliminates for you. 

One of the major complaints, and a 
really legitimate one, relates to the 
charge that there is so little that is new 
in our periodical literature. Repetition 
is everywhere rampant, and a new idea 
is rare. But is this fact unique in litera- 
ture generally? It has been stated that, 
in the almost unlimited field of story 
writing, the really new and individual 
plots may be almost counted on the fin- 
gers of one hand. A very long time ago, 
a wise man said: “There is nothing new 
under the sun,” and if we study the rec- 
ords of the past we are constantly con- 
fronted with this fact. But this does not 
mean that literature generally or that 
dental literature in particular must stand 
still and remain unrecorded. There is 
frequently a real value in the restatement 
of an observed fact, and if we confined 
ourselves to the presentation of that 
which was original only, we would be 
able to present a very meager output for 
readers to contemplate. Yet the fact re- 
mains that there is a crying need for 
greater condensation in the making of 
our literature, and a general recogni- 
tion of the fact that there is altogether 
too much waste in our printed matter; 
in other words, too few constructive 
ideas to be found in a wide expanse of 
type. 


THE NEED FOR DIVERSIFIED DENTAL 
LITERATURE 


A fact that is not frequently enough 
taken in consideration is the need for di- 
versity in dental literature. One man 
not only wants but needs a different type 


The Journal of the American Dental Association 


of literature from another. Certain men 
in the profession seek literature on what 
is known as the practical phases of our 
professional activities, yet the fact must 
not be ignored that the real saving grace 
of our profession, if we are to advance at 
all symmetrically, or even if we are to 
advance at all, is through the medium 
of research. 

More and more we must recognize the 
need of research in our profession, and 
particularly in our literature. Those 
who affect to ignore or discredit research 
must be made to acknowledge the fact 
that it is only through this medium that 
dentistry is to advance in any established 
sense. We constantly speak of the great 
desirability of prevention. It is the per- 
ennial theme of our most alluring 
dreams, the rainbow of our hope in any 
contemplation of the future. It is the 
acknowledged desideratum of every type 
in our profession, whether the most in- 
tensely practical man, or the experi- 
menter working only with the microscope 
or in the laboratory. 

Prevention has come to be held out 
as the only hope of the future in the so- 
lution of our problem of controlling den- 
tal disease. We have labored hard and 
long to check the ravages of dental ca- 
ries, for instance, only to find it as prev- 
alent as ever. Prevention, then, is the 
only solution, and to this end we must 
devote our energies more assiduously 
than ever. The natural and insistent 
question is: How is this to be brought 
about? To those who affect to belittle 
or discredit research, it is merely neces- 
sary to be confronted with the fact that 
it is only through the medium of research 
that prevention is ever to be achieved. 

The man who decries research or who 
is lukewarm to its importance or value 
must be made to recall the history of re- 
search in the broader field of medicine. 
The practical elimination of the dread 
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disease of cholera, yellow fever, small- 
pox, diphtheria and various other plagues 
of the past is eloquent tribute to the un- 
doubted value of research, and dentistry 
is placing itself in a most unenviable 
position in the eyes of the world if it 
fails to enter whole-heartedly into any 
plan for the encouragement or support 
of dental research. 

If, then, research is necessary, so also 
is research literature, and the greater en- 
couragement we give it, the sooner shall 
we come into a fruition of those prob- 
lems that today seem to us the most in- 
sistent for solution. It is said, and prob- 
ably with justification, that not more 
than 5 per cent of the profession take 
a sufficiently active interest in research to 
read our research literature carefully. 
Even so, it is all the more important 
that research literature be published and 
encouraged. We cannot afford to have 
the reputation of turning our backs on 
dental research or even of ignoring the 
ancillary research that may in any way 
have a bearing on our own particular 
problems. Above everything, we must 
strive for breadth of vision, and we must 
absolve ourselves of the reputation for 
narrowness that 
many of the members of most professions. 
What boots it that the charge is fre- 
quently made that some of our research 
literature is impractical and almost 
wholly devoid of value? Has not this 
same charge frequently been made of all 
literature? And who knows whether or 
not a given piece of research is valuable? 
The germ of a great practical idea may 
lie hidden to ordinary eyes in the find- 
ings of the research worker, only to be 
revealed by the printed page. 

When we decry research and research 
literature, we threaten the well-springs 
of professional progress and place an 
embargo on the worthiest incentives of 
some of our ablest men. One of the most 
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encouraging signs of the times is the con 
stantly awakening interest in dental re- 


search. Research societies are being or- 
ganized and more generally recognized, 
and research literature is expanding in 
a very encouraging way. This, in the 
days to come, will mean much for the 
advancement of the profession, and for 
its standing in the eyes of the world. 

But in all of this there is another 
need in dental literature that must not 
be ignored or decried in any evaluation 
of our literary output. We have just 
heard the intimation made that not more 
than 5 per cent of the profession are 
vitally interested in research literature 
or that they read it at all faithfully. 
Whether this is literally true as to per- 
centage, we are assuredly agreed that 
the great bulk of our periodical output 
meets an altogether different demand 
from that of research, and that 5 per 
cent may be accounted a rather con- 
servative estimate after all to allot to 
research alone. If this is true, what 
shall we say of the other 95 per cent? 
Shall they be wholly ignored or neg- 
glected in the literary pabulum that is 
furnished the profession? Is there not 
some obligation to the rank and file 
who, as a matter of plain fact, are par- 
ticularly in need of literary encourage- 
ment? What shall be given them in 
the way of periodical literature? If we 
are to encourage them in the habit of 
reading—a function that is by no means 
to be ignored—we must give them 
something that will make them want to 
read. 

Fortunately, there is much aside from 
the purely academic and research sub- 
jects that may profitably and logically 
be treated in our literature. Aside from 
the consideration of the purely technical 
phases of dental practice, and the elucida- 
tion of those processes that are employed 
in our every-day endeavors, there are 
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matters of professional policy that have 
to do with the welfare of dentistry, and 
that should be treated in our periodical 
literature. Legislative enactments, while 
usually beyond the ken of the average 
dental journal, are still a legitimate field 
for discussion in a general way, and the 
journal may be made the medium of 
molding professional and even public 
opinion on matters concerning the best 
interests of the profession and the peo- 
ple. This does not mean that a dental 
journal should ever be made the political 
football of any party or interest, but 
merely that the good repute and welfare 
of the profession shall be conserved in 
every legitimate manner. 

News items of great significance to the 
profession have a logical medium of 
communication through our journals, as 
also have outstanding discoveries bearing 
on medical science or human welfare 
generally. The ethics of professional life 
should be emphasized on every appro- 
priate occasion, and the highest possible 
standards of life and conduct should find 
expression through the medium of our 
literature. ‘This question of ethics is one 
of the most vital that ever comes before 
the profession, and the dental journal is 
the legitimate and logical field for the 
dissemination of knowledge connected 
with every possible phase of it. 

Only through the means of present- 
ing a diversified program for our 
periodicals will these periodicals be read, 
and it should be a matter for much con- 
gratulation that our journals are being 
read more widely than ever before. We 
frequently hear the charge made that 
dentists as a class are not much given to 
reading. In estimates of percentages, 
this may to a certain extent be true, but 
that dentists generally are reading our 
journals to a much greater degree than 
formerly there can be no question. The 
mail of every editorial office will abund- 
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antly bear this out. Men do not write 
comments on the contents of a journal, 
and particularly on the editorials, with- 
out having read them, nor do they take 
the trouble to write letters to the edi- 
torial office unless the readers are more 
than ordinarily impressed. 

In this view of the case, there is ample 
reason for congratulation, and if all of 
those who are charged with the obliga- 
tion of preparing our periodical litera- 
ture devote themselves with the necessary 
enthusiasm, courage and acumen to the 
constant task of improving our litera- 
ture, we shall see an ever increasing 
body of readers, which means that 
greater good will result, and added en- 
lightenment will come to the profession 
and the people. 

The outlook for dental literature is 
by no means discouraging. With the 
quality and volume of our textbook out- 
put, which is constantly increasing, and 
which already has assumed an aggregate 
of no mean proportion; and with the 
number and character of our periodical 
publications, which, with all of their 
manifest limitations, are still serving the 
profession in a fairly creditable manner, 
we have much for which to be thankful. 
When we consider the fact that dental 
education, and the production of dental 
periodical literature, date back less than 
100 years, it would seem only reasonable 
to claim for our profession an achieve- 
ment that is not altogether unworthy. 
At least, when we contemplate the past, 
we may be considered justified in look- 
ing forward to the future with a certain 
degree of encouragement and confidence. 
It remains for the men and women of 
the present, and for those of the im- 
mediate days to come, to see that this 
confidence is brought to the fullest frui- 
tion through the only medium by which 
it can ever be achieved, that of our own 
professional literature. 
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BALANCED OCCLUSION* 


By C. W. BENSON, D.D.S., Duluth, Minn. 


WISE Creator has provided man 
Awitt a framework every part of 

which is of a form and so positioned 
as best to serve its purpose. This bony 
framework may be influenced by environ- 
ment, habit or carelessness, whereby un- 
natural stresses are created which alter 
both the form and position of one or more 
bones. Form is influenced by function. 
Form develops to its highest degree to 
withstand the stresses of function. As far 
as the subject of balanced occlusion is 
concerned, we need consider only the 
function and form of the mandible and 
its influence on the base of the cranium 
when normal function is disturbed. 

To quote Dr. Monson’: “Keith in- 
terprets Wolff's law as follows: ‘The 
external form and internal structure of 
living bone change with every alteration 
of function; that is, a bone has the power 
to adapt itself to the burden it has to 
bear.’ To Wolff, living bone was a plastic 
tissue, in which demolition and rebuilding 
were taking place in all parts.” 

In his conclusions, Dr. Monson says: 
“The disturbance of the lines of muscular 
stress, due to some impairment in func- 
tion, produces asymmetry.” Further, he 
says: “The loss of the interposing oc- 
clusion of the teeth is the major cause of 
asymmetry of the mandible.” 


*Received for publication, April 21, 1934. 

*Read before the Monson Research and 
Clinic Club, St. Paul, Minn. Dec. 8, 1931. 

1. Monson, G. S.: Architectural Bone 
Changes of Face and Cranium, J.A.D.A., 14:- 
829 (May) 1927. 


As an approach to the subject of bal- 
anced occlusion, a dentist should review 
this paper by Dr. Monson in order to 
arrive at the proper point of view and a 
realization of the transitory existence of 
what we choose to call the ideal. I should 
also recommend that you review a paper 
presented by W. H. Wright of Pitts- 
burgh.? 

In one paragraph, Dr. Wright says: 
“Restoration of normal conditions there- 
fore in many cases is an impossibility for 
it pre-supposes attainment of the follow- 
ing: normal relationship of the mandible 
to the maxilla; proper working conditions 
for the muscles; normal condition and 
relation of the structures of the temporo- 
mandibular joint; proper facial propor- 
tion. . .. Another serious handicap in 
such restorations is found in the changed 
form of the angle of the mandible.” (Fig. 
1.) 

The statements which I have quoted 
from the papers of Dr. Monson and Dr. 
Wright constitute but a small fraction 
of the information one may gain from 
reading the complete papers, but they 
point to one fact: that impaired function 
disturbs muscular balance, which in turn 
leads to asymmetry of mandible and facial 
form. When we speak of balanced oc- 
clusion, we refer to muscular balance and 
its relation to the occlusal form of an 
entire denture, either wholly artificial, a 


2. Wright, W. H.: Some Observations cf 
Jaw Relationship to Be Considered During 
Full Denture Construction, J.A.D.A., 9:209 
(March) 1922. 
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partial prosthetic restoration or a whole 
complement of natural teeth. Balanced 
occlusion is a state of relativity, not a 
self-contained entity. It is an occlusion 
which bears a certain relation to the 
center of muscular balance. 

From a study of physics, we learn that 
two or more forces acting in different 
directions on a single movable point find 
their own center of balance. So it is with 
the muscles concerned with the mandibu- 
lar movement. 

As Dr. Monson has stated: ‘The 
center of balance in the ideal case where 
we find a full complement of natural 


Fig. 1—Change in form of mandible due to 
loss of teeth. 


teeth in balanced occlusion lies in the 
sagittal plane.” That is the ideal rela- 
tion. But how often do we find such 
balanced occlusion, even when all of the 
natural teeth are present ? When, through 
the loss of all posterior teeth on one side 
of the mandible, the patient begins to use 
the opposite side for mastication, changes 
in the form of the mandible are bound 
to occur, although they develop very 
slowly. As I have already pointed out, 
muscles establish their center of balance 
to meet new conditions. 
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Landmarks on the face, whether in 
the median line or in the condylar region, 
cannot be depended on as the ultimate 
in positioning casts on an articulating in- 
strument, for the reason that both the 
center of muscular balance and the con- 
dyles are within the confines of the ana- 
tomic structure and cannot be seen. The 
dentist cannot know positively that the 
casts occupy the proper relative position 
until he has successfully checked the case 
on a Monson articulating instrument. By 
that, I mean that wax bites should be 
taken in the mouth of the patient, one in 
right lateral range, one in left lateral 
range and one in protrusion range. These 
wax records should be applied to the casts 
on the articulating instrument, and if the 
casts occupy the proper position with re- 
spect to the point of muscular balance and 
the opening axis, the casts will fit per- 
fectly into these wax bites. The split cast 
upper is used to insure accuracy in check- 
ing. The point of muscular balance con- 
trols mandibular movement, in lateral 
and protrusion ranges; while the opening 
axis controls the direction of the move- 
ment during opening. 

I cannot understand the evident aver- 
sion to the use of a facebow. It is the 
best friend we have, and its use involves 
neither a great amount of time nor great 
labor. Unless such a check is success- 
fully accomplished, remounting of casts 
is necessary, until a check is possible. 
When the case checks, we know that the 
instrument is mandibular 
movement resulting in the same relative 
positions of lower teeth to upper teeth 
as were true of the natural teeth when 
the wax bites were made. Such 
duction is possible only when the center 
of mandibular movement is 
with the analogous point of the articu- 
lating instrument, and the opening axis ot 
the mandible is coincident with the trans- 
verse axis of the articulating instrument. 
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We can at least feel the condyles when 
they are in motion, but we have abso- 
lutely no evidence as to the exact loca- 
tion of the point of muscular balance. 
Our only hope of ever finding it is by 
using the facebow in positioning the lower 
cast on the articulating instrument and 
then checking the mounting as I have 
described. This implies, of course, that 
the articulating instrument must be so 
designed that it is capable of reproduction 
of mandibular movement in any range 
and degree of opening. If the articulating 
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dibular movement, for it cannot repro- 
duce mandibular movement, and check- 
bites are useless. Analyzing such an in- 
strument, we may conclude that if it can- 
not reproduce bite relations after an 
increase in vertical dimension, it is im- 
potent for reproduction of cusp relations 
in lateral and protrusion ranges. Check- 
bites cannot all be of the same vertical 
dimension. It depends on the extent of 
the irregularity of the occlusal surfaces, 
and the articulating instrument must be 
capable of automatically reproducing the 


Fig. 2—Two views of mounted case (left and center) with composite of views at right. The 
arrows point to different positions of the aperture which is coaxial with the direction of move- 
ment of the condyle points. This change in position is to be compared with that of the guide 
planes in the lower illustrations. The instruments tell the same story: an increase in the open- 
ing produces an increase in angle of the condyle trace. 


instrument is of such design, it will not 
be necessary to remount either cast to ac- 
commodate an increase in vertical dimen- 
sion. The instrument will automatically 
take care of such a variation just as do the 
modern adaptable instruments. If the in- 
strument cannot automatically provide 
for a change in vertical dimension, it 
cannot check wax bites made in the 
mouth, and is useless for checking man- 


various occlusal relations produced in the 
mouth as the result of variations in ver- 
tical dimension, as otherwise it can be of 
use only in centric relation of the teeth, 
just as a plain line articulator. Modern 
adaptable articulating instruments as well 
as the Monson centrally controlled ar- 
ticulating instrument are so designed that 
the direction of lateral and protrusion 
movements can vary to suit any change in 
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vertical dimension. Such action is abso- 
lutely necessary for reproduction of man- 
dibular movement, and is needed for 
milling or spot grinding on the articu- 
lating instrument. (Fig. 2.) 

When symmetry or facial form has 
given way to asymmetry, we know that 
a change has occurred in the form of the 
mandible. If someone were to ask, 
“Where is the point of muscular bal- 
ance?” we should have to reply that we 
do not know. We must not overlook the 
fact that while this center of muscular 
balance is moving, the facial features are 
also departing from their former state 


Protrusion, 
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ing our services are those who have sus- 
tained no such great change resulting in 
serious deformity or disease, although 
slight change no doubt has occurred. 

In cases of protracted neglect, we can- 
not hope to restore facial features to a 
state of symmetry by one restoration, if 
ever. The accomplishment of such a 
change is akin to orthodontic change, in 
that it is slow and gradual, necessitating 
more than one appliance. 

For the average case requiring restora- 
tive measures, suppose the lower posterior 
teeth on one side have been missing for 
a number of years. We note asymmetry 


Fig. 3.—Bites in three different ranges related to common center of muscular balance. 


of symmetry, as the underlying muscles 
on one side are being overdeveloped from 
constant use. I am mindful of the fact 
that some investigators contend that the 
masseter and internal pterygoid muscles 
on the edentulous side do as much as, 
if not more than, the corresponding 
muscles on the working side. I shall not 
attempt to discuss this point. My pur- 
pose in discussing briefly the changes due 
to impaired function is to call attention 
to the fact that some cases must be taken 
as treatment cases. As you know, bone 
changes progress very slowly, and, in my 
experience, the majority of patients seek- 


of facial form, but do we know how much 
of this is due to natal influences, and how 
much to loss of teeth? We do not. Then, 
what is to be our goal as far as restora- 
tion is concerned? The answer is, a 
restoration in harmony with muscular 
balance. In other words, occlusal sur- 
faces concentric with mandibular move- 
ment, a spherical occlusal surface whose 
center of curvature is coincident with the 
center point of muscular balance. We 
do not know exactly where the patient’s 
center of balance is, but it “belongs” to 
the patient, and the dentist cannot take it 
away from him. That point of balance 
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commands the respectful attention of 
every dentist who is about to make a 
balanced restoration, because it controls 
mandibular movement, and must be 
established on the articulating instrument 
in order to harmonize occlusal form with 
mandibular movement. 

Webster’s dictionary presents a variety 
of uses of the word “balance.” We, as 
dentists, often speak of balancing a den- 
ture on the alveolar ridge. Dental litera- 
ture presents the term “occlusal balance” 
without mention of the loss of vertical 
dimension or muscular balance. These 


Fig. 4.—Case showing that center of mus- 
cular balance follows mandibular teeth during 
opening or closing movements. 


are the two subjects with which the Mon- 
son group is chiefly concerned. Ana- 
tomic balance can tolerate neither a con- 
dition wherein the vertical dimension is 
too short nor one in which the vertical 
dimension is too long. If the vertical 
dimension has become short owing to 
wear or loss of teeth, the mandible is 
forced back against the tympanic plate; 
while if restoration results in too great a 
vertical dimension the mandible is carried 
torward. In other words, we must re- 


store the vertical dimension which is 
normal to that individual. 

Making a restoration to that same 
dimension for another patient might be 
entirely wrong. It is therefore necessary 
to determine what vertical dimension is 
proper and normal for each case. 

The normal relation is best determined 
by insertion of a little finger in each ear 
after instructing the patient to open and 
close the mouth several times, and noting 
the degree of condyle thrust against the 
fingers when the mouth closes. A little 
patience on the part of the dentist will 
soon reveal the proper amount of open- 
ing for the case in hand. When the 
normal is reached, the condyle thrust is 
very gentle. When this vertical dimen- 
sion has been determined, building to 
muscular balance is in order. One is as 
important as the other for the comfort 
and happiness of the patient. This de- 
termined vertical dimension pertains to 
the vertical dimension when the teeth are 
in centric relation in contact. Muscular 
balance will disturb occlusal balance if 
the relations are not restored to the in- 
dividual’s normal development. A great 
many dentists associate the subject of 
balanced occlusion exclusively with that 
of full upper and lower artificial den- 
tures, seemingly never realizing that it 
applies equally, if not more, to partial 
dentures and restoration by crown and 
bridgework. 

Full upper and lower tissue-bearing 
dentures encounter the problem of tissue 
resiliency, which obscures more or less 
the definiteness of the nature of the 
mandibular movement; but, when some 
of the natural teeth are present, they 
furnish a clue to mandibular movement, 
and this clue must be utilized in building 
an occlusion which shall be in harmony 
with muscular balance. The fact that tis- 
sue resiliency forms a barrier in full den- 
ture work should not be allowed to con- 
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fuse us to the point of disregarding what 
Dr. Monson means by muscular balance. 
The use of the word “balance” in refer- 
ence to the muscles activating the man- 
dible may be compared to the four tires 
of an automobile. The position of the 
chassis with respect to a horizontal plane 
on which the car is resting depends on 
the equality or variation of air pressure in 
the four tires. The car is in reality rest- 
ing on air, just as a boat floats on water. 
We must think of the mandible as a 
floating member of the body, suspended 


The Journal of the American Dental Association 


of natural teeth are used during inves- 
tigation of mandibular movement, one is 
not beset with this confusion. When we 
once know the nature of mandibular 
movement as a geometric classification, 
we can intelligently apply it to partial 
dentures, and we are certainly no worse 
off in building full tissue-bearing pros- 
theses. Mandibular movement is the 
same whether the denture is entirely tis- 
sue bearing or tooth bearing. 

A full tissue-bearing denture, that is, 
full upper and lower artificial dentures, 


Fig. 5.—O, center of muscular balance, which follows mandible during opening movement. 


and guided by muscular forces. When 
the muscles draw the mandible to one 
side or the other, certain other muscles 
are elongated or stretched, and forces are 
created opposing those which are respon- 
sible for the movement, a force resulting 
thereby which determines the direction of 
movement has been impossible. If casts 
of tissue resiliency has entered so much 
into dental literature dealing with man- 
dibular movement that a clear under- 
standing of the exact nature of such 
movement has been impossible. If casts 


may easily obscure a condition of un- 
balance in that the underlying soft tissue 
yields to an increased pressure owing to 
lack of occlusal balance. While such a 
condition has its insidious influence on 
the underlying bone, the consequences are 
not apparent at the time the dentures are 
placed in the mouth. There can be no 
such compromise in a tooth-bearing res- 
toration, because the denture is directly 
subject to mandibular movement, and is 
carried in a direction concentric with 
mandibular movement. Therefore, the 
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curvature of the occlusal surface of the 
denture must be concentric with man- 
dibular movement if it is to be a balanced 
occlusal surface. The technic of making 
such a restoration demands an exacting 
procedure for accomplishment of the de- 
sired result. 

Since the term “balanced occlusion” re- 
fers to muscular balance and its relation 
to occlusal form, I shall employ casts of 
natural teeth, which will present definite 
information as to movement and _posi- 
tional relations. We are to deal with 


Such a conception falls far short of the 
true meaning of the term, and, as a mat- 
ter of fact, it would be purely accidental 
if mere building to spherical form did re- 
sult in balanced occlusion. 

The term “balanced occlusion” is not 
confined to the restoration of missing 
teeth, either by full or partial dentures or 
by bridgework, but is equally applicable 
to a full complement of natural teeth. It 
is a question of relativity of occlusal form 
to mandibular movement. The increas- 
ing interest shown by the orthodontist in 


Fig. 6.—Direction of movement of mandible when mouth opess, indicated by vertical arrows. 


conditions wherein most of the natura! 
teeth are present. 

The term “balanced occlusion’ is 
coming into more general use every day, 
although its use often betrays a lack of 
understanding of the true meaning of the 
term. There are many in the profession 
who have gained the impression that if 
the occlusal surfaces conform to a spher- 
ical surface, there is balanced occlusion. 
The mere arrangement of artificial teeth 
to conform to a spherical surface does not 
in itself constitute balanced occlusion. 


this subject indicates that the term reters 
to mandibular movement and its relation 
to occlusal form. 

Why should it be desirable to build the 
occlusion to a spherical surface? Why is 
it that an ever-increasing number of den- 
tists are talking about balanced occlusion, 
associating it with spherical occlusion? 
Exhibiting a very evident lack of under- 
standing of the true meaning of the term 
balanced occlusion, the only answer that 
can be given to the increasing popularity 
of spherical occlusion is that it “works 
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better,”’ an expression which I have heard 
many times. Spherical occlusal surfaces 
are more satisfactory than other forms, 
but that they are spherical does not im- 
ply that they are balanced. If spherical 
occlusal surfaces are found to be desir- 
able, it would be advisable, I should say, 
to acquaint oneself with the procedure 
necessary for production of spherical oc- 
clusal surfaces which will result in mus- 
cular balance during functional move- 
ments of the mandible. Why dentists 
should accept a part of the teachings of 
Dr. Monson, i.e., his theory of spherical 
occlusion, and ignore the established pro- 


Fig. 7.—Opening on axis shown in solid line 
in Figure 6, when cast is misplaced. 
cedure for attainment of the desired goal 
is beyond my comprehension. Deviating 
from established procedure to the extent 
of ignoring the use of checkbites, the only 
means so far known for recording posi- 
tional relations of teeth due to mandib- 
ular movements is not adoption of a 
different method of procedure for ac- 
complishment of the same result, but a 
flagrant disregard of an absolutely nec- 
essary procedure. They may think that 
they are accomplishing the same result by 
short cut methods, but they are only de- 
luding themselves. 

There is no other procedure known 
whereby the center of mandibular move- 
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ment and the center of curvature of oc- 
clusal surfaces will coincide. When the 
lower cast has been mounted in con- 
formity with facebow relations, and the 
occlusal surfaces of all or most of the 
functioning teeth positioned equidistant 
from the top center point of the instru- 
ment, the split cast upper may be posi- 
tioned in centric relation and the case 
checked. When the case checks, the 
Monson articulating instrument will re- 
produce any bite relation produced in the 
mouth. Then, and not until then, may 
we proceed to diagnose the case and plan 
the reconstruction to balanced occlusion. 
Ignoring the use of the facebow and 
checkbites removes all certainty of correct 
results in the finished restoration. 

Mandibular movement and _ occlusal 
form are closely associated. Of the two, 
I should say that mandibular movement 
is of prime importance, because occlusal 
surfaces must conform to mandibular 
movement, and before reconstruction to 
balanced occlusion is even begun, correct 
reproduction of mandibular movement in 
each case must be produced by the ar- 
ticulating instrument; which can be as- 
sured only by submission of the instru- 
ment to the test of biting into the wax 
records made in the mouth, that is, 
checkbiting. 

The reason that mandibular movement 
is confusing when one attempts to cor- 
relate it with the spherical principle ad 
vanced by Dr. Monson is that the grad- 
ual increase in vertical dimensions which 
takes place simultaneously with the 
lateral or protrusion movements produces 
a direction of movement that apparentl 
contradicts the spherical theory. But 
if one thinks of a swinging pendulum 
of constant length, held at its upper ex- 
tremity by the thumb and fingers of one 
hand, and the entire pendulum lowered 
while it is engaged in the lateral or swing- 
ing movement, a mental picture of the 
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factors entering into mandibular move- 
ment will be had. As the entire pen- 
dulum is being lowered while leaving 
its vertical position and passing to either 
side, the resultant tracing of movement 
will not necessarily be an arc of a circle; 
instead, this composite movement should 
be considered as having two components. 
Since each lateral or protrusive movement 
is composed of two separate and distinct 
movements, made on two different axes, 
we are justified in so analyzing a bite 
movement. Geometric demonstration of 
mandibular movement is very simple in a 
clinic. While the action of the pendulum 


takes place in a single plane, it never- 
theless serves to illustrate the subserviency 
of lateral and protrusion movements to 
the opening movement, when the center 
of balance moves forward and downward 
in an arc of a circle. The lateral and 
protrusion movements of the mandible 
are represented by the swing of the pen- 
dulum from vertical position to either 
side. The point I wish to make is that 
while the opening movement and either 
of the other movements may be made 
simultaneously, they do not lose their 
identities as two separate and distinct 
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movements on two different axes. All 
mandibular movements are axial move- 
ments, and therefore spherical. The 
opening movement positions the axes of 
all other movements. The center of the 
sphere involved in spherical occlusion is 
the concurrent point of axes of lateral 
and protrusion movements. 

Opening the bite produces a lengthen- 
ing of the fibers, principally of the mas- 
seter and the internal pterygoid muscles. 
Since the opening action takes place on 
the transverse axis, the mandible and its 
teeth pass downward and backward in 
arcs or circles. This movement changes 


Fig. 8—Cast mounted to false center, not coincident with patient’s center of balance. 


the relative positions of points of in- 
sertion of these muscles to the points of 
origin, with the result that the mandible 
engages in a slight compensatory move- 
ment forward in order to equalize muscle 
tension and return to muscular balance 
in the new position of increased vertical 
dimension. It then becomes necessary to 
maintain this muscular balance through- 
out all lateral and protrusion movements 
of the mandible. It is a well-known fact 
that all movements of the mandible are 
related to a common point (Fig. 3), a 
point wherein the resultants of muscular 
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forces are equalized. This common point 
represents the center of the sphere, to 
which surface the occlusion must con- 
form. I may point out that it is not a 
fixed point as imagined by some, but 
variable in position directly as the opening 
component varies. (Fig. 4.) The point 
follows the mandible during the opening 
or closing movements, and is directly 
variable in the same number of degrees 


leaves throughout all movements of the 
mandible. 

While the expression “vertical dimen- 
sion” is well established in common usage, 
I prefer to think of it as so many degrees 
of opening, for we are, after all, dealing 
with arcs of circles. As the mandible 
moves on the transverse axis, so does this 
point of muscular balance move on the 
same axis, with the result that when the 


Fig. 9.—Spherical movement of articulating instrument and lower cast which must correspond 
to patient’s center of muscular balance and his lower teeth. 


as any two successive positions of the 
mandible, for the point of balance and 
the mandible move on the same axis 
during opening, and remain constant in 
relation. The center of balance moves 
in an are of a circle, in a plane perpen- 
dicular to its axis, a plane which it never 


mouth opens, the point moves forward 
and downward in an arc of a circle. (Fig. 
5.) Since this point is common to lateral 
and protrusion movements, it becomes 
evident that the opening movement de- 
termines the position of the center of 
spherical movement in lateral and pro- 
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trusion ranges. The center point being 
the center of a sphere, it is clear that the 
entire sphere changes position during the 
opening movements, a slight forward and 
downward movement on the same trans- 
verse axis as moves the center of balance. 
I may remind you that the condyles also 
move in this spherical surface, and an in- 
crease in the opening component also 
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spond to any change in the degree of 
opening, although deficient in other re- 
spects. 

Asymmetry of facial form is more com- 
mon than is symmetry. The center point 
of muscular balance lies in a plane per- 
pendicular to the transverse axis, which 
is the opening axis. I have in my poses- 
sion photographs showing marked asym- 


Fig. 11.—Left: Case showing space between checkplates. The lower cast is not in proper 


relation to the center of muscular balance. 


increases the angle of the condyle path, 
which I prefer to call the condyle trace. 

As I have stated in a previous paper, 
modern adaptable articulating instru- 
ments have been designed to provide for 
this increase of angle by making the 
planes of orientation automatically re- 


metry of facial form, wherein the line 
from condyle to condyle could not be 
perpendicular to the median line of the 
face. Therefore, the center of muscular 
balance would be found to one side of a 
plane passing through what the dentist 


considers the median line of the face. The 
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fact remains that there is a center point 
of muscular balance, which it is our mis- 
sion to locate and transfer to a centrally 
controlled articulating instrument. 
Mounting a lower cast on an articulating 
instrument, using the median line of the 
face as a guide, displays the height of 
optimism. ‘The correctness of such a 
mounting could easily be tested. The 
center of muscular balance is equidistant 
from the condyles, and moves in a plane 
perpendicular to the axis of the opening 
movement. If the opening axis is not 
perpendicular to the median line of the 
face, or a plane passing through the 


fact that wax bite records indicate a 
common center of mandibular movement, 
it is of prime importance that the casts 
occupy the same relative positions on the 
instrument as do the natural teeth with 
respect to the patient’s center of balance 
and movement. Of equal importance 
with the center of balance is the opening 
axis; that is, the transverse axis of the 
instrument, because mandibular move- 
ment involves the opening component. It 
has been stated in dental literature that 
“Should it (the lower cast) be to one side 
or the other, as long as it conforms to 
the sphere, the case will still balance, by 


Fig. 12.—Left: Case that checks, the casts occupying proper relative position with respect to 


center of muscular balance. 


median line, the point cannot lie in such 
a plane, for it must move in a plane per- 
pendicular to its axis. 

Since it is essential that a reconstruc- 
tion be planned and carried out from the 
center of balance, it is necessary to em- 
ploy a centrally controlled articulating 
instrument which is capable of checking 
natural bite relations produced by the 
patient. The instrument must have a 
material point analogous to the theoret- 
ical point in the patient ; that is, the point 
of muscular balance. If we recognize the 


reason of the fact that if we accept the 
theory of the cusps of all teeth conform- 
ing to a sphere, it does not make one par- 
ticle of difference to what segment of the 
sphere they are working.” I would ask: 
How is one to know that cusps of teeth 
are conforming to the one and only proper 
sphere whose center is coincident with 
the center of muscular balance of the pa- 
tient, if the case has not been checked to 
find out? 

The fallacy of such reasoning lies in 
the fact that even if the lower cast should 
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happen to bear the proper relation to the 
center of the sphere, it would not be in 
proper relation to the transverse axis of 
the articulating instrument, for, un- 
fortunately, the transverse axis of the in- 
strument cannot change position and fol- 
low the cast. The opening axis of the 
articulating instrument occupies a definite 
position between the center of movement 
and the lower mounting plate, and when 
the cast is properly positioned as shown in 
Figure 6 in the heavy line, the opening 
movement takes place in vertical planes 
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the lower cast. How could spotgrinding 
or milling be accomplished under such 
conditions? It would be of no use in 
diagnosis on the articulating instrument 
when one wishes to inspect and study 
mandibular movement involving various 
cusp relations. Furthermore, we have no 
assurance that the casts occupy their 
proper relative positions, even to the cen- 
ter of balance. The relation may be that 
shown in Figure 8, in which case recon- 
struction would be to the surface of an 
entirely different sphere, out of balance 


Fig. 13.—Left: Spherical surface with its center of curvature in top point of instrument shown 
in Figure 11, which did not check. Right: Same registration applied to cast after it checked ; 
indicating discrepancy of false center in Figure 11. 


as designated by the arrows. As long as 
the transverse axis remains where it is, 
the direction of opening movement will 
be the same, and mounting a lower cast 
to one side as shown in the dotted line 
would be tantamount to the opening 
shown in Figure 7. Such a condition is, 
of course, out of the question. A pro- 
trusive movement would be impossible, 
because the moment the opening action 
begins, it causes a diagonal movement of 


with the patient’s center of movement; 
in other words, the wrong sphere. The 
statement that it does not matter on 
which segment of the sphere the teeth 
work cannot apply to the incorrect 
mounting of a cast to one side or the 
other. In fact, this statement has no place 
at all, because if the lower cast is in 
proper relation to the center of balance 
and transverse axis, the statement would 
simply mean that the instrument, with at- 
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tached casts could be turned upside down 
or on its side, or in any other position, 
and all factors, casts, opening axis and 
center of balance, would always be in 
proper relation. (Fig. 9.) 

That is really what the statement 
amounts to, and it cannot be applied to an 
incorrect mounting. It imparts no useful 
information, and may as well not be 
made. 

It can be seen that there is but one 
definite position for the mandibular cast, 
and in order to promote the possibility of 
such correct mounting of the mandibular 
cast, the facebow transfer is absolutely 
necessary; and to confirm the procedure 
of correct positioning and mounting of 
the casts, the case must be checked against 
wax bite records made in the mouth of 
the patient. Otherwise, it becomes a 
guessing game, with no assurance of a 
balanced restoration. In fact, the dentist 
does not know what he has accomplished. 
Therefore, the statement that checkbites 
and facebow transfers are unnecessary is 
as ridiculous as to tell a man that he need 
not learn to swim to save himself from 
drowning when no other means are 
available. Dental literature has given us 
the illuminating information that “the 
case is studied in the mouth by placing of 
a balanced occlusal guide plate.”’ I would 
ask, “How is the occlusal guide plate 
placed?” The center point of balance is 
not a visible material point in the cra- 
nium, but a theoretical point. How can an 
occlusal templet be so placed in the mouth 
that its center of curvature will be coin- 
cident with the center of balance of the 
patient? You can readily understand 
how impossible that would be. The check- 
bite test, when correct, shows the pa- 
tient’s center and the analogous point of 
the instrument to be coincident. Then 
the templet can be placed so that its cen- 
ter of curvature is coincident with the 
top centerpoint of the instrument. Figure 
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10 shows a spherical surface in proper re- 
lation to the top centerpoint of the articu- 
lating instrument, the case having been 
successfully checked. The left third molar 
is far above all of the other teeth, and is 
doomed for extraction in order that the 
spherical occlusal surface may be brought 
down to the incisal edge. Picture, if you 
can, the utter hopelessness of making this 
diagnosis in the mouth by placing an oc- 
clusal guide. As a matter of fact, I us- 
ually find third molars in such positions 
to a lesser extent than the one shown, but 
with distal cusps above the proposed oc- 
clusal surface. Sometimes, such cusps can 
be ground away; but if that is not suffi- 
cient, extraction is the only choice. 


Fig. 14.—Balanced surface built in modeling 
compound. 


The guide plate must be related to the 
center of balance. Placing it in the mouth 
where there is no visible center of balance 
is hopeless. It simply cannot be done. 
A balanced occlusal guide templet, used 
in any other manner than the proper one, 
is not a balanced occlusal guide, but 
merely a spherical occlusal surface. It 
does not become a_ balanced 
guide until it is used as such; in othe1 
words, until it is so placed that its cente1 
of curvature is coincident with the cente: 
of balance of the patient, which is the 
top point of the Monson articulating in 
strument as confirmed by checkbites. Bal- 
ance is not accomplished by merely build 
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surface must be centered in the center of 
muscular balance. 

Articulator performance must be iden- 
tical with mandibular movement in order 
to establish on the instrument a material 
point which is relatively coincident with 
the point of muscular balance. 

Have we, as dentists, realized the im- 
portance of proper positioning of casts on 
an articulating instrument? I doubt it. 

When we are ready to attach a lower 
cast to an articulating instrument, let us 
reverse our mental process and assume 
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it occupied before the operation. Would 
not a checkbite test be imperative? It 
would constitute the only means by which 
we could know positively that proper re- 
lations had been restored. 


THE ARTICUALTING INSTRUMENT 


The articulating instrument is in- 
tended to take the place of the patient. 
The only points of analogy of instrument 
to patient with which we are concerned 
are the condyle points and the center of 
muscular balance; for it is through these 


Fig. 15.—Double exposure. Any change in vertical dimension is reflected in movement of top 


point. The stability of the top point in this illustration is to be noted. 


that we are to attach the patient to his 
own lower teeth. Suppose that the pa- 
tient’s upper and lower teeth, together 
with the supporting structures, in extent 
equal to the casts, have been removed, and 
that the two jaws are rigidly held in a 
fixed position in space, with the teeth in 
centric occlusion, and that we must so 
position the patient that the remainde: 
of his cranium shall occupy the identical 
relative position to his teeth as that which 


points that the Monson radial axes pass. 
Therefore, instead of thinking of attach- 
ing casts to an articulating instrument, 
we think of attaching the articulating in- 
strument to the casts which carry with 
them the theoretical center of muscular 
balance, and that we are to bring the top 
point of the instrument to the patient’s 
center of spherical and mandibular move- 
ment. That is the only possible position 
where the top point of the articulating 
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instrument can be of any use. What I 
am striving to show you is the tremendous 
importance of positioning the articulating 
instrument to the patient; that is to say, 
positioning the instrument so that me- 
chanical movements shall parallel ana- 
tomic movements. A point is a point, and 
a line is a line, and if the mechanical device 
is to reproduce anatomic movements, all 
points in the geometric scheme underly- 
ing mandibular movement must occupy 
the same relative positions in the instru- 
ment with respect to the casts as do 
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the articulating instrument will be coin- 
cident with the theoretical point in space, 
mentioned as being above the casts. 

With this conception of the procedure 
of mounting casts on the articulating in- 
strument, does it not begin to seem that 
possibly the facebow may be of some use? 

Unless we have this conception of the 
importance of proper positioning of casts 
on the articulating instrument, the 
mechanical movements of the articulating 
instrument cannot reproduce occlusal re- 
lations owing to mandibular movements. 


Fig. 16.—Double exposure. Close inspection of the top point in this illustration reveals move- 


ment of the top point as the result of unbalance. 


analogous points in the cranium to the 
natural teeth. 

As we look at a set of upper and lower 
casts in centric occlusion, resting on the 
laboratory bench, let us remember that 
somewhere above those casts, there is a 
definite point in space which represents 
the center of muscular balance of the pa- 
tient, a point which is the center of the 
sphere to which surface we are to make 
a restoration, and that we must somehow 
mount those casts so that the top point of 


I have heard the statement that the Mon- 
son articulating instrument no doubt will 
reproduce any bite made by the patient, 
and in almost the same breath, the state- 
ment that the Monson articulating in- 
strument is arbitrary. I shall leave it to 
my readers as to whether we may infer 
from these two statements that mandibu- 
lar movements are arbitrary to the extent 
of following an orderly geometric plan. 
To me, these statements comprise an 
unintentional endorsement of the Mon- 


| | 
| 
| | | 
| 


1 be coin- 
t in space, 
sts. 

procedure 
lating in- 
seem that 
some use? 
ion of the 
ig of casts 
rent, the 
ticulating 
cclusal re- 
iovements. 


veals move- 


the Mon- 
doubt will 
1e patient, 
the state- 
lating in- 
leave it to 
may infer 
mandibu- 
the extent 
etric plan. 
mprise an 


the Mon- 


son theory and articulating instrument. 

Remounting an upper cast to meet new 
cusp relations as the result of increased 
vertical dimension is a reflection on the 
articulating instrument used. It indicates 
that the instrument is incapable of auto- 
matically compensating for the increased 
vertical dimension, and it is simply relat- 
ing the bite block and upper cast to the 
lower cast, which probably is not in cor- 
rect position if neither facebow nor 
checking has been used. So, remounting 
the upper cast to a new vertical dimen- 
sion cannot be considered a corrective 
measure as far as balance is concerned. 
Unless the lower cast bears the same re- 
lation to the top center point of the ar- 
ticulating instrument as does the patient’s 
lower teeth to the center of movement, 
reconstruction will be to the surface of 
an entirely different sphere of movement, 
out of harmony with mandibular move- 
ment, and when the denture is perma- 
nently placed in the mouth, occlusal 
trauma will result. Figure 11 illustrates 
the results of failure in checking. 

After a lower cast has been mounted 
on the articulating instrument, a facebow 
and all other possible means leading to 
correct mounting having been employed, 
we are not certain of the result until the 
case has been checked. This holds true 
for the Monson instrument as well as 
others. 

Figure 12 shows the same casts re- 
mounted to correct position, and success- 
fully checked to the same wax check- 
bites. The instrument has now been 
orientated to the patient’s center of move- 
ment and opening axis, and diagnosis and 
reconstruction may proceed. 

Figure 13a shows a spherical surface 
with its center of curvature in the top 
centerpoint of the instrument shown in 
Figure 11, the one which would not 
check. 

Figure 13+ shows this same spherical 
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surface and pointer applied to the cor- 
rected case which checked, showing con- 
clusively that the incorrect positioning of 
the mandibular cast in Figure 11 led to 
a false center, not coincident with the pa- 
tient’s center of mandibular movement. 
This is the point which is so often over- 
looked; a fact which so many dentists 
fail to recognize. Because they are using 
a centrally controlled instrument, they 
think that all that is necessary is to build 
a spherical surface to the center of move- 
ment of the instrument. But unless the 
lower cast occupies the same relative 
position to that instrument center as does 
the patient’s lower teeth to his center of 
movement, the constructed spherical sur- 
face will not bear the proper relation to 
mouth conditions. It will not be a bal- 
anced surface. Failure of the articulating 
instrument to check with the natural bite 
is the warning to the dentist that cor- 
rections must be made in positioning the 
casts on the articulating instrument. I 
hope that I have made myself clear on 
this point, for to me this is the most im- 
portant point in the entire procedure, and 
the very one which the majority have 
failed to grasp. We cannot ignore the 
checking test if we are to hope to make 
balanced restorations. 

As in many of the arts and sciences 
wherein accuracy is paramount, some 
form of checking must be employed to 
insure correct results. The square, plumb 
line, spirit level and transit may all be 
considered checking devices. Koch’s cycle 
in bacteriology is a form of checking a 
theory. Musical notes or tones may be 
checked by the beat-note method. It is 
a fact that the number of beat notes per 
second equals the difference in number 
of vibrations per second of two tones. 
The instrument emploved is commer- 
cially known as a ‘“‘deaganometer.” 

No examination in higher mathematics 
is safe without first checking results. Even 
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addition of a column of figures is sub- 
jected to checking. Then why should not 
such an important procedure as the 
mounting of casts on an articulating in- 
strument also be subjected to checking? 
Surely the patient is entitled to this pre- 
caution. 

Checking the mounting amounts to 
positive assurance that casts, opening axis 
and center of movement occupy proper 
relative positions, as found in the mouth. 
Mounting casts, even when all precau- 
tions have been observed, is not free from 
error, mainly owing to the fact that con- 
dyles are hidden from view, error of 
transfer resulting. While I am usually 
successful in mounting casts so that the 
case can be checked, I have, on several 
occasions, found it necessary to remove 
and remount the casts as many as five 
times before checking was possible. If I 
had shirked my duty by building occlusal 
surfaces of spherical form to the first or 
second mounting, occlusal trauma would 
certainly have resulted. 

An interesting point in favor of the 
facebow may be mentioned at this time: 
Even though the case does not check 
after the first mounting when the face- 
bow extremities were opposite the con- 
dyle chords of the articulating instru- 
ment, the fact that a facebow was used 
makes it unnecessary to again apply it to 
the patient; for if the case does not 
check, the facebow has been set to false 
landmarks on the face, and the error can 
be corrected in the next mounting by 
positioning the facebow accordingly, until 
checking is accomplished. 

The point is that a facebow, as long as 
it is used, provides a means of knowing 
just how each previous mounting wes 
made, its employment thereby allowing 
for intelligent change of position for sub- 
sequent mounting. 

Unless the articulating instrument can 
check bites made by the patient, the in- 
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strument is not capable of performing in 
the same manner as does the human 
mechanism. When I dwell on the sub- 
ject of checking, I ‘am assuming, of 
course, that the articulating instrument 
in use is capable of reproduction of man- 
dibular movement, after it has been 
orientated to anatomic relations. An in- 
strument so designed that reproduction 
of mandibular movement is impossible 
makes checking impossible, leaving the 
operator in the dark as to ultimate re- 
sults. 

As I have already stated, increasing 
the opening increases the angle of the 
condyle tracing. The center of balance 
follows the action of the mandible dur- 
ing the opening movement, thereby ap- 
proaching the upper teeth from above. 
Such movement of the center of balance 
of an articulating instrument is absolutely 
essential for mechanical reproduction of 
mandibular movement. A _ center of 
movement which remains constant to the 
upper cast, being unaffected by the open- 
ing or closing movements, cannot pos- 
sibly reproduce mandibular movement, 
and cannot therefore check wax bites 
made in the mouth; which accounts for 
the necessity of removal and remounting 
of the upper cast to an increased “‘ver- 
tical dimension,” as is necessary when 
using a plane-line articulator, for the 
muscular effort in biting into the bite- 
block advances the mandible slightly. 

Theoretically, since lateral and pro- 
trusion movements necessarily impose a 
degree of opening equal to cusp height, 
and opening takes precedence over lateral 
or protrusion movements, it is obvious 
that even if the upper cast is remounted 
to centric relation in the new position, 
there is still that discrepancy due to fur- 
ther opening equal to cusp height, against 
which such an instrument is impotent. 

Provision must be made in the design 
of the instrument for automatically 
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maintaining a constant relation between 
direction of lateral and protrusion move- 
ments on the one hand and changes in 
the vertical dimension on the other. A 
review of the dental literature of the past 
ten years will reveal this. 

There is no royal road to the accom- 
plishment of correct mounting of a cast 
on a centrally controlled articulating in- 
strument, despite the alluring promises of 
advertising pages which state that face- 
bow and checkbites are unnecessary. If 
the case checks natural bite relations, the 
mounting is correct. If the case does not 
check natural bite relations, the mount- 
ing is incorrect ; and there is no other way 
in the world, as far as we know at pres- 
ent, by which this information can be ob- 
tained than by the checkbite test. Check- 
bites are useless when the articulating 
instrument is so designed that it cannot 
check the bite. As long as no attention is 
paid to checking the case for correctness 
of mounting, the center point of the in- 
strument means absolutely nothing. If 
one is not certain that it coincides with 
the patient’s center of movement, the 
templet may as well be applied to a Gysi 
simplex articulator, or a plain-line articu- 
lator, in whatever position the operator 
deems best. As the old saying goes: “A 
miss is as good as a mile.”’ 

Using the excuse that checking and 
facebow transfer is too intricate a technic 
and too much trouble for abolishment of 
such a procedure, and adopting a pro- 
cedure which eliminates these two steps, 
and saying “it works,” displays a lack of 
comprehension of the true meaning of 
the term “balanced occlusion.” It sug- 
gests the reasoning of the ostrich which 
buries its head in the sand at the ap- 
proach of danger, or that of the man who 
says that it is too much trouble to learn 
to swim and if he is in danger of drown- 
ing, he will save himself by other means. 
Discarding the facebow and the checking 


test will not result in a balanced restora- 
tion, and the man who says that another 
procedure “works all right” simply does 
not comprehend the goal sought by those 
who attain balanced restorations. They 
positively know that it does not “work.” 

After the patient’s center of muscular 
balance has been transferred to the exact 
center point of spherical movement of 
the articulating instrument, as deter- 
mined by the checkbite test, the proposed 
opening may be made on the Monson 
instrument without remounting either 
cast or making any adjustments what- 
ever; for it should be clear that if the 
instrument faithfully reproduced check- 
bite relations of upper and lower cusps, 
the instrument must be inherently capa- 
ble of movements identical with those of 
the mandible, and will, therefore, repro- 
duce mandibular movements involving a 
greater opening component. 

The Monson articulating instrument 
will reproduce any bite relation produced 
in the mouth, after it has been checked and 
the mounting found to be correct. After 
the contemplated opening has been ef- 
fected on the Monson instrument, it re- 
mains to engage the lower cast in a slight 
forward movement in order to establish 
correct position for cusp relation in the 
finished restoration, as well as a return 
to muscular balance in the new degree of 
opening. 

A spherical surface in wax, or model- 
ing compound, should be formed over the 
lower bicuspids and molars. (Fig. 14.) 
Unless the dentist proposes restoration of 
incisal edges due to wear, the spherical 
surface, described in the wax or modeling 
compound, should just contact with the 
incisal edges of the anterior teeth. This 
spherical surface over the lower teeth 
should be smooth, devoid of cusps or sulci 
or tooth form, and of a radius of curva- 
ture equal to the distance from the incisal 
edge to the top center point of movement. 
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The ccclusal curvature will then have its 
center coincident with the anatomic cen- 
ter. When a balanced occlusion templet 
has been placed upon this lower spherical 
surface, an imprint of the upper teeth in 
centric position is made in soft modeling 
compound on top of the balanced occlusal 
guide templet. With these biteblocks in 
place, the lower cast may be moved in any 
direction while maintaining stability of 
the center of movement; which indicates 
that the opening component remains con- 
stant throughout all ranges of movement. 
(Fig. 15.) The opening component nec- 
essary for cusp escapement should be 
superimposed on this already balanced 
surface. Considering that lower teeth are 
built or set with cusps in contact with a 
smooth spherical surface, and upper teeth 
placed in proper intercusp relation with 
the lowers, lateral and protrusion ranges 
would impose an additional degree of 
opening for cusp escapement. Any change 
in the opening component will immedi- 
ately be reflected in movement of the top 
point either up or down. (Fig. 16.) 
Movement of the top point can indi- 
cate nothing but opening component, for 
it moves on the opening axis; i. e., the 
transverse axis of the articulating instru- 
ment. If we assume that corresponding 
teeth on opposite sides have cusps of equal 
height, it can readily be seen that the 
opening components in the three ranges 
of right, left and forward will be equal. 
So the question of balance or unbalance 
depends on the question of equality or in- 
equality, respectively, of the opening com- 
ponents in the different ranges of move- 
ment. Such equality in vertical dimen- 
sions applies, of course, to equal lateral or 
protrusion distances. In order to unite 
the equality of opening components with 
the equality of lateral and protrusion dis- 
tances, I have used the term “cusp to cusp 
relation” in my definition of balanced oc- 
clusion. The term provides a definite 


equality of lateral and protrusion range 
for equal opening components. 

After the lower occlusal surface is 
finished, the upper restoration is built to 
intercusp relation with the lower. Spot- 
grinding, and milling, in the mouth, fin- 
ishes the work. 

In this manner, by this procedure, and 
no other of which I have any knowledge, 
are we enabled to build occluding sur- 
faces of teeth to a balanced occlusion, 
whereby we shall not be dismayed by the 
destructive processes of occlusal trauma. 

Human beings are more or less crea- 
tures of rhythm. We prefer order and 
harmony to disorder and discord. Knock- 
ing on a door for admittance is usually 
done in rhythmic order. Walking, run- 
ning, skating, dancing and all forms of 
calisthenics represent rhythmic move- 
ments. Rhythmic movement is less fati- 
guing than one out of rhythm. It is well 
known that a long march is less fatiguing 
when made to rhythmic beat of a drum, 
or the strains of a band, than the same 
journey would be in broken step. Rhythm, 
involving muscular action, usually in- 
volves distance. Distance involved in 
rhythmic muscular action is a factor en- 
tering into masticatory movements. Each 
step of a stair is the same height to con- 
form to rhythm in walking. Suppose that 
a person descending a stair in a strange 
place should encounter a bottom step 
which is either higher, or lower, than the 
others. It would result in a severe jolt, if 
not a fall. The rhythm of muscular con- 
trol has been broken. Each previous step 
was subject to muscular control, which 
was mostly inhibitory, regulating the 
downward movement of the body, pre- 
venting the weight of the body from being 
too suddenly thrown on one limb. 

During the subconscious act of masti- 
cation, rhythm of vertical movement 
should be maintained ; which implies that 
no matter in what direction or what 
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range the mandible moves, it should be 
subject to the same opening degree for 
equal distances to right, left or forward. 

We learn from experience to exert 
muscular effort to just the degree neces- 
sary for accomplishment of a certain act. 
When such movements have been made a 
sufficient number of times through con- 
scious effort, they become subject to sub- 
conscious control. The fact that a pianist 
or typist can sometimes perform while 
carrying on a conversation, or the motor- 
ist converse while directing an automo- 
bile, even to averting an accident, affords 
examples of subconscious control of mus- 
cular activity. As I have stated in a pre- 
vious paper, “A balanced occlusion is one 
in which the opening component is the 
same in cusp to cusp relation in all ranges 
of movement of the mandible.’’ Such 
equality promotes uniformity of muscu- 
lar effort, superimposed on an already 
balanced muscular movement, during 
mastication, similar to the uniform, 
rhythmic muscular effort exerted during 
descent of a stair. 


CONCLUSION 


1. The center of balance is a very 
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definite point, theoretically situated with- 
in the cranial structures. 

2. We are not privileged to rely solely 
on any method of mounting the mandib- 
ular cast for the accomplishment of bal- 
anced restoration. 

3. Checking the casts against wax bite 
records, made in the mouth, presents the 
first positive evidence as to whether 
proper mounting has been made. Without 
checking, we should be ignorant of the 
correctness or incorrectness of mounting, 
and further progress would be useless. 

4. If we accept the spherical principle 
as it applies to spherical occlusal surfaces, 
it behooves us to follow tke established 
procedure, laid down by the late George 
S. Monson, who gave us the theory of 
spherical occlusion. After spending thirty 
years or more in the development of his 
theory, and the procedure necessary for 
successfully applying it in practice, it is 
not very likely that he employed any un- 
necessary steps in the procedure. The 
fault has been with us. We have failed to 
comprehend the meaning of the term 
“balanced occlusion,” and therefore have 
failed to appreciate the necessity of rigid 
adherence to the established procedure. 


ENDOCRINE GLANDS AND DENTISTRY* 


By HUGO R. RONY, M.D., Chicago, III. 


HREE important correlations be- 
pos medicine and dentistry have 

been recognized in the past twenty 
years in addition to those previously rec- 
ognized. The importance of infected 
teeth in the etiology of rheumatic and 
other chronic infectious conditions has 
been recognized; the role of certain vi- 


*Read before the Chicago Dental Society, 
Jan. 16, 1934, 
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tamins in the calcification of the teeth, 
as well as in the vitality of the gum, has 
been determined, and the influence of the 
endocrine system on the development of 
the teeth and other oral structures has 
been pointed out. The knowledge of 
focal infection has long passed the experi- 
mental stage. The subject is included 
in the regular teaching of medical and 
dental schools and is applied by both 
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protessions in daily practical work. The 
relationship of the vitamins to dental 
problems is also well established, although 
the books on some important details are 
not yet closed. Certain practical points 
in this field are generally recognized, not 
only by the practitioners, but also by the 
public. 

Suggestions as to the importance to 
dentistry of a knowledge of endocrine 
relations have been less well received by 
the profession. Although interesting ob- 
servations in this field had been published 
years before anything was known about 
focal infection or the vitamins, the cases 
observed retained the character of anom- 


Fig. 1.—Changes wrought in the dachshund 
by administration of anterior lobe hypophyseal 
growth hormone. (Reprinted from “The 
Growth and Gonad Stimulating Hormones of 
the Anterior Hypophysis” by Evans, Meyer 
and Simpson, 1933.) 


alies that were rare and therefore with- 
out much The field 
has not been developed in a systematic 
way, and the subject, which is not in- 
cluded in routine teaching, has caught 
the attention of few research men and 
still fewer practitioners. One reason for 
this is probably that endocrine physiology 
and medicine itself—to say nothing of 
is still far from being fully 
In fact, it has just passed 


practical value. 


dentistry 
developed. 


The Journal of the American Dental Association 


from childhood to the juvenile stage, and, 
while rapidly growing, is at present in a 
stormy, dramatic period of its life. Like 
a boy, it lacks the firmness of manhood, 
and it is frequently uncertain, makes 
blunders and does not always stand up 
under severe criticism. With vision, one 
can usually predict future characteristics 
and abilities in a boy; and as the present 
achievements of endocrinology already in- 
clude the collection of a vast amount of 
material, it should not be hard to recog- 


Fig. 2.—Congenital total hypopituitarism in 
male, aged 20. 


nize that only the first chapter of an 
extensive subject has been written, and 
that, in the near future, the book will 
contain many pages of interest for the 
dentist. 

The endocrine or internal secretory 
glands are small organs in the body, the 
cells of which produce certain chemical 
substances called hormones, which are ab- 
sorbed into the capillary blood of the 
gland and, with the circulation of the 
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blood, reach distant parts of the body, 
exerting profound influence on certain 
vital processes. Most important among 
these glands are the pituitary gland or 
hypophysis, the thyroid, the parathyroids, 
the sex glands, the suprarenal gland and 
the islets of the pancreas. The hormones 
of these glands control the general me- 
tabolism, the special metabolism of pro- 
teins, fats and carbohydrates, the calcium 
and phosphorus transport, the growth of 
the bones, teeth and all other tissues, the 
sexual development, muscle tonus, blood 
pressure, etc. Some of these hormones 
have been isolated, obtained in crystalline 


thyroid, the sex glands and the parathy- 
roids. 


I 


Growth is a complex process depending 
on several conditions. In the first place, 
the growing organism must be supplied 
with all the necessary food factors, in 
both amount and quality. Enough pro- 
teins, fats, carbohydrates and minerals 
must be available, not only for actual con- 
sumption but also for deposition in the 
growing tissues. Furthermore, certain 
vitamins must be taken in sufficient 


amounts. Also, the tissues must be in 


Fig. 3.—Full-mouth roentgenograms of patient shown in Figure 2. 


form, and chemically identified. It has 
been possible to obtain two of them—thy- 
roxin and epinephrin—by chemical syn- 
thesis in the laboratory. 

The dentist, particularly the child 
specialist and the orthodontist, will be 
chiefly interested in the effect of these 
glands and their hormones on growth and 
on calcium metabolism. Accordingly, this 
paper will be limited to an introduction 
to our knowledge on these two processes, 
with special reference to oral structures, 
as controlled by the pituitary gland, the 


healthy condition. Congenital or acquired 
disturbances of the gastro-intestinal tract 
or of the blood circulation, or infectious 
diseases, with toxemia, for example, will 
injure the tissues and inhibit their growth. 
These conditions being adequate, growth 
is controlled largely by the endocrine 
system. According to our present knowl- 
edge, the effect of the endocrine system 
on growth may be summarized as fol- 
lows: 1. The anterior lobe of the hypoph- 
ysis produces a substance, the growth 
hormone, which promotes growth of the 
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bone system and of almost all tissues. 
Failure to produce this hormone in child- 
hood results in generalized stunted 
growth (dwarfism), which involves the 
facial bones and the teeth also. Exces- 
sive production of the growth hormone in 
childhood causes giantism. In adult life, 
it causes acromegaly. The anterior lobe 
produces, besides this general growth 
hormone, two special growth hormones: 
the sex promoting hormones, by which it 
stimulates the development of the sex 


Fig. +—Juvenile acromegaloid giantism in 


boy, aged 9. 


glands, and the thyrotropic hormone, by 
which it stimulates development of the 
thyroid gland. Accordingly, complete re- 
moval of the anterior lobe in the devel- 
opmental period results in lack of growth 
of the entire body (dwarfism) plus atro- 
phy of the sex glands (sexual infantilism) 
plus atrophy of the thyroid gland (sec- 
ondary hypothyroidism). We shall see 
that the sex glands-and the thyroid gland 
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are themselves instrumental in certain 
growth phenomena involving, among 
others, certain oral structures. There- 
fore, in total hypopituitarism, i.e., defi- 
ciency in the production of all anterior 
lobe hormones, not only generalized 
stunted growth, but also certain other 
growth anomalies will be observed. 

2. The maturing of the sex glands has 
certain specific effects on the growth of 
some parts of the bone system. These ef- 
fects are probably due to the presence of 
a sex gland hormone acting directly on 
the bones. There are two groups of ef- 
fects of the sex glands: (a) The effect on 


Fig. 5.—Roentgenogram of feet of patient 
shown in Figure 4. 


the closure of the epiphyseal junctions. 
The growth of the long bones occurs in 
the junction of the diaphysis with the 
epiphysis. These epiphyseal junctions re- 
main open during childhood and adoles- 
cence, but with the advent of puberty be- 
come calcified. Normally, the junctions 
are completely closed by calcification at 
the age of 18 to 21 years. No further 
growth in length is possible thereafter. In 
the absence or atrophy of the sex glands 
(eunuchoidism), the epiphyseal junctions 
remain open, and growth may continue 
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for many years beyond the normal 
growth period. On the other hand, with 
precocious puberty, the epiphyseal junc- 
tions close earlier, and growth will then 
stop at an early age. (b) The effect on 
the larynx (in the male) and on certain 
bones of the face. It is known that the 
larynx in the male shows characteristic 
growth in puberty. It is also a common 
observation that the jaws, particularly the 
lower jaw, and the nose obtain their final 
form and size in puberty. Furthermore, 
eunuchoidism is characterized by an un- 
dersized lower jaw and small nose. In 
acromegaly, the first stage of which is 


Fig. 6.—Hypopituitarism before and sixteen 
months after beginning of glandular treatment. 


usually associated with hypergenitalism, 
excessive growth of the lower jaw and 
nose occurs. It appears, then, that the 
growth of these structures depends not 
only on the hypophyseal growth hormone, 
but also on a hormonal factor produced 
by the maturing sex glands. 

3. The effects of the thyroid gland on 
growth include two groups of phenomena. 

(a) An effect synergistic with that 
of the anterior lobe growth hormone. 
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Young tissues respond to the effect 
of the growth hormone to a normal 
extent only if their general metabo- 
lism is kept at a sufficiently high level. 
The level of general metabolism, as far 
as is known, depends on the amount of 
available thyroid gland hormone, thy- 
roxin. If no thyroxin is available, as in 
experimental animals after removal of 
the thyroid gland, growth will be mate- 
rially reduced. Administration of thy- 
roxin will restore growth in these ani- 
mals. On the other hand, thyroxin ad- 


Fig. 7—Acromegaly in man, aged 42. 


ministration will not restore growth in 
young animals dwarfed by removal of the 
hypophysis ; which indicates that thyroxin 
has no effect on growth in the absence 
of the anterior lobe growth hormone. 
Such animals will grow only when 
treated with the anterior lobe growth 
hormone, although their growth will be 
materially improved when thyroxin is 
added. All this proves that a certain 
minimum of thyroxin is a_ necessary 
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factor in general growth, albeit in itself 
insufficient. 

(+) Besides this synergistic effect on 
the growth of the whole organism, an ap- 
parent stimulating effect on the growth 
of two special tissues, the tooth germs and 
the ossification centers of the bones. Ac- 
cordingly, delayed dentition and delayed 
appearance of ossification centers are 
characteristic signs of thyroid deficiency. 
Thyroxin is known to be an essential fac- 
tor in tissue differentiation, as convinc- 
ingly demonstrated by its remarkable 
stimulating effect on the metamorphosis 
of tadpoles. It appears that the réle of 
thyroxin in the formation of tooth buds 
and bone centers is another manifestation 
of its tissue differentiating capacity. Miss- 
ing teeth, delayed dentition and delayed 
appearance of ossification centers occur 
not only in genuine hypothyroidism, but 
also in those forms of hypopituitarism 
which are accompanied by a secondary 
aplasia of the thyroid gland (due to fail- 
ure of the anterior lobe to produce the 
thyrotropic hormone). 

To summarize the hormonal influence 
on growth: It appears that the anterior 
lobe of the hypophysis controls directly, 
by the growth hormone, or indirectly, by 
the thyrotropic and sex hormones, prac- 
tically all growth phenomena in the de- 
velopmental period of life. It follows 
that normal growth depends on the har- 
mony, as to both amount and time rela- 
tionship, in the production of these three 
hormones. Functional disturbances of 
the hypophysis in childhood may consist 
in deficiency or overproduction of any or 
all of the three hormones. In some cases, 
deficiency of one or two of these hor- 
mones may be associated with normal 
production or hyperproduction of the 
other two or one. Furthermore, the age 
when the disturbance sets in may be dif- 
ferent in the individual cases. Finally, 
the growth disturbance may be primarily 
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of sex gland or thyroid origin, with or 
without secondary changes in pituitary 
functions. These variations account for 
the great variety of clinical pictures seen 
in growth anomalies. 

It is generally recognized that oral de- 
velopmental anomalies seen in cases of 
frank endocrine disturbance, such as 
dwarfism, infantilism, cretinism, eunuch- 
oidism, precocious puberty, giantism and 
acromegaly, are directly due to the under- 


Fig. 8.—Roentgenogram of head of patient 
shown in Figure 7. 


lying endocrine disturbance. Glandular 
therapy is clearly indicated for these pa- 
tients, and, in appropriate cases, bene- 
ficial results can be expected in regard to 
the general as well as to the oral anoma- 
lies. 

Is such etiology of abnormal dentition, 
malformation of teeth and jaws, maloc- 
clusion, etc., limited to these rather rare 
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cases of gross glandular anomalies? Are 
we not also justified in considering en- 
docrine etiology if the same oral malde- 
velopment is found in otherwise appar- 
ently normal individuals? In a recent 
work, J. C. Brash’ gives an elaborate 
critical survey of all possible etiologic 
factors in the common types of malocclu- 
sion. He finds that embryonic variations 
or antenatal mechanical influences, an- 
tenatal maternal conditions, rickets, nerv- 
ous trophic influences, adenoids and mouth 
breathing, habitual thumbsucking and 
other mechanical conditions cannot be 
definitely identified as etiologic factors. 

As to the possible rdle of internal se- 
cretions, this author expresses himself as 
follows: “It is possible, though the evi- 
dence may be lacking to prove it, that 
minor variations in the balance of the 
different internal secretions may express 
themselves in subtle variations of facial 
growth that may lead to malocclusions 
... We are in full agreement with 
this statement. is possible’ because, 
theoretically, certain combinations of 
glandular disturbances may give rise to 
oral maldevelopment without necessarily 
producing other manifest glandular 
anomalies. There is not sufficient “evi- 
dence to prove it” although it may be 
stated that careful history and expert 
examination frequently reveals some sug- 
gestive or even manifest endocrine signs 
in cases of oral maldevelopment even 
though the patient may appear normal on 
routine examination. 

More conclusive evidence could be ob- 
tained by determining whether it is pos- 
sible to correct by glandular therapy cer- 
tain oral malformation occurring in 
children in the absence of manifest en- 
docrine disease. We are now engaged in 
such study concerning malocclusion, 


1. Brash, J. C.: Etiology of Irregularity and 
Malocclusion of Teeth, London: Dental Board 
of United Kingdom, 1933. 
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Class 2. The accompanying pictures will 
serve to illustrate some of the statements 
made above. 

Figure 1 shows a pair of litter-mate 
male dachshunds, one of which had been 
given daily intraperitoneal injections of 
an extract of bovine hypophysis for a 
period of six months. The dog below is 
much larger than its litter-mate control, 
above. It will be also noted that the chief 
body proportions, such as the length of 
the legs to the length of the trunk, re- 
mained unaltered. At the same time, the 
growth of the skin was not entirely par- 
allel with that of the bone system, as 
evidenced by the folds of skin on the 


Fig. 9—Enamel hypoplasia after tetany. 


lower legs, indicating excessive growth of 
the skin as compared with that of the 
bone. Furthermore, the bones of the face 
have grown in proportions quite different 
from those of the control animal, suggest- 
ing the face of a bloodhound rather than 
a dachshund. This illustrates the pos- 
sibility of a special response of the facial 
bones to the growth hormone, to which 
reference has been made. 

Figure 2 represents a case of con- 
genital total hypopituitarism. This pa- 
tient is 20 years old. His height is 43 
inches (normal for a child 6 years old). 
He is mentally retarded, sexually infan- 
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tile, and the epiphyseal junctions are wide 
open like those of a 9-year-old child. Both 
jaws are small, but there is no malocclu- 
sion, the inhibition of the growth of both 
jaws being equal. This is usually the case 
when the production of the anterior lobe 
growth and sex promoting hormones is 
equally deficient. There is marked delay 
in the shedding of the deciduous teeth and 
in the eruption of the permanent teeth. 
At the age of 20 years, the patient still 
has nine deciduous teeth. 

Figure 4 shows a case of giantism in 
a 9-year-old boy. His height is 63 inches, 
far in excess for his age. Chiefly, the long 
bones took part in this excessive growth, 
as seen when the length of the extremities 
is compared with that of the trunk. 
Roentgenograms of the feet show the ab- 
normal length of all the metatarsals and 
toes. The big toes are even more exces- 
sively long and thick, bearing all the char- 
acteristics of acromegalic growth. The 
sexual development of the patient is 
normal for his age. Accordingly, we have 
here a case of partial hyperpituitarism, 
involving only the growth hormone pro- 
ducing apparatus, while the sex hormone 
production is not increased. It is to be 
noticed that the lower jaw did not take 
part in the excessive growth. In fact, the 
boy has a receding chin, with protrusion 
of the upper incisors. This is exactly the 
opposite of what happens in adult acro- 
megaly, the first stage of which is usually 
associated with hypergenitalism, when 
the lower jaw exhibits the most excessive 
growth. 

Figure 6 shows a case of hypopituitar- 
ism in a boy 9 years of age, with general 
and sexual underdevelopment, the latter 
predominating. He is small for his age 
(height 46 inches as compared with the 
normal average height of 50 inches), and 
sexually infantile with both testicles un- 
descended. The lower jaw is underde- 
veloped with Class 2 malocclusion. The 
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result of orthodontic treatment was un- 
satisfactory. Glandular treatment was 
then instituted and was continued for six- 
teen months. This resulted in noticeable 
growth (5 inches). Both testicles de- 
scended into the scrotum. Pubic hair ap- 
peared indicating rather precocious sex- 
ual development. The lower jaw showed 
appreciable growth, and the orthodontist 
reported noticeably better response to his 
treatment. 

Figure 7 illustrates a case of acro- 
megaly of eight years standing. Hyper- 
genitalism is accompanied by enlargement 
of the hands, jaws, nose, sinuses and sella 
turcica. 


II 


The parathyroid glands produce a 
hormone that acts to regulate the calcium 
content of the blood. Complete removal 
of these glands results in decrease of the 
blood calcium, and death in tetanic con- 
vulsions. These consequences can be pre- 
vented by continued administration of a 
suitable extract of the parathyroids or by 
greatly increased calcium and vitamin D 
feeding. It appears that the parathyroids 
perform the function of maintaining a 
normal blood calcium and _ phosphorus 
level under normal feeding conditions; 
i.e., when the calcium and vitamin D in- 
take is limited. Overproduction of the 
parathyroid hormone leads to hypercal- 
cemia with absorption of calcium from 
the bones. This is the case in the so-called 
cystic bone disease (osteitis fibrosa cyst- 
ica), due to hyperplastic tumors of the 
parathyroids. 

Because calcium and phosphorus are 
the chief constituents of the teeth, it has 
been thought by many that parathyroid 
disorders may play an important role in 
many dental deficiencies. Experimental 
and clinical research have yielded so far 
but a few conclusive facts: 1. After sub- 
total parathyroidectomy in the rat, the 
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incisors, which normally continue to 
grow throughout the life of the rat, are 
often fractured. ‘This was found to be 
due to imperfect calcification of the den- 
tin. 2. Injections of the parathyroid 
hormone cause disturbances in the cal- 
cification of the dentin of the rat incisors, 
namely hypocalcification followed by 
hypercalcification. 3. Persons who have 
had hypocalcemic tetany in childhood 
frequently exhibit enamel hypoplasia, 
characteristically in single or multiple 
bands around the teeth. Figure 9 shows 
such enamel hypoplasia in a girl 23 years 
old whose history reveals that she had 
tetany in childhood. 4. In cystic bone dis- 
ease in adults, the extensive calcium ab- 
sorption from the bones is not accompa- 
nied by absorption of calcium from the 
enamel or dentin. Neither are definite 
dental changes found in adult tetany such 
as follow injury of the parathyroid glands 
coincidental to goiter operations. These 
observations can be coordinated in the fol- 
lowing view: The parathyroids play a 
role in the calcification of the dentin and 
enamel during the formative period of 
dentition. Failure of parathyroid func- 
tion in childhood may be responsible for 
the enamel hypoplasia following infantile 
tetany. The poor calcification of the 
teeth found in infantile hypothyroidism 
and in certain forms of infantile hypopit- 
uitarism is probably due to hypoparathy- 
roidism associated with these conditions. 
After the teeth have attained their final 
size and structure, the enamel, and prob- 
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ably the dentin too, does not respond any 
more to changes in parathyroid function. 
That a parathyroid or other endocrine 
disturbance is a prime etiologic factor in 
caries lacks confirmation. Such disturb- 
ances may be additional factors in caries 
as the poorly formed or poorly calcified 
teeth of these cases will offer less resist- 
ance to the development of caries. 
Similarly, in certain cases of pyorrhea, 
metabolic disturbances, such as a low 
metabolic rate or hyperglycemia due to 
endocrine disease, may be additional etio- 
logic factors because of lowering the 
local resistance of the tissues involved. 
There is no conclusive evidence that 
endocrine disturbances play a primary 
role in the general etiology of pyorrhea. 


CONCLUSIONS 


The internal secretions of the hypoph- 
ysis, the thyroid, the parathyroids and 
the gonads are important factors in the 
development of the jaws and teeth. In 
cases of developmental dental abnormal- 
ities such as malocclusion, anomalous 
dentition, malformation of the teeth, and 
enamel hypoplasia, a careful study of the 
endocrine system of the patient should 
be made. Not infrequently, other definite 
signs of endocrine disturbance will be 
found. In other cases, the oral abnormal- 
ities may be the chief manifestation of 
endocrine disturbance. With cooperation 
of the dentist and the clinician, a large 
and fertile field is opened for investiga- 
tion and treatment in selected cases. 


By F. M. HIGHT, D.D.S., F.A.C.D., Houston, Texas 


"TL inte problems which confront those 


interested in rendering the best pos- 

sible service in denture construction 
are such that the procedures which have 
been partially solved should not be neg- 
lected. It is my intention to emphasize 
those procedures which have to do with 
obtaining a transfer of the relationship 
of the arches as it exists in the oral 
cavity. It is understood that such pro- 
cedures as the examination and selection 
of material, and those that have to do 
with the impression, the casts and 
adaptation of baseplates are essential to 
the success of the registrations used to 
obtain the transfer. 

During many years of study devoted 
to an analysis of failures in denture con- 
struction, | have found that a majority 
of these failures can be attributed to in- 
correct registration, incorrect recording 
of registrations or previous faulty pro- 
cedures which have influenced these 
recordings. 

Retruded anteroposterior (it is under- 
stood that when reference is made to the 
two members of the dental apparatus, 
the terms are applied to the movable 
member, or mandible) or centric relation 
can be considered the most important 
of the maxillomandibular relations to 
be established ; yet the many other rela- 


*Read at the Seventy-Fifth Annual Session 
of the American Dental Association in con- 
junction with the Chicago Centennial Dental 
Congress, Aug. 9, 1933. 


Jour. A.D.A., September, 1934 
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tions have much to do with the success 
of the dentures. Controversial opinions 
relative to what constitutes centric oc- 
clusion are disturbing to those desiring 
to render proper denture service in a 
busy dental practice. 

It shall not be the purpose of this 
discussion to enter into an explanation 
of mooted questions, nor to attempt to 
clarify any of the existing controversies. 
Rather, it shall accept those teachings 
which under practical analysis and ap- 
plication have proved to be satisfactory 
to a reasonable degree. 

The many investigators in this field of 
dental endeavor have contributed many 
pertinent data relative to this discussion 
which have proved to be of value. To 
them, due acknowledgment and credit 
is given, but no attempt will be made to 
review their contributions. 

The registrations which will be dis- 
cussed are: (1) the vertical relation, 
(2) the retruded anteroposterior or cen- 
tric relation, (3) the protruded antero- 
posterior relation and (4) the lateral 
relations. 


THE VERTICAL RELATION 


The first relation to be registered in 
all full denture cases is the vertical sep- 
aration of the two jaws, which may be 
referred to as the denture space. An 
acceptable vertical relation should meet 
the esthetic requirements in reestablish- 
ing the contour of the lower third of the 
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face. It should also permit a ridge rela- 
tion which allows for a satisfactory ar- 
rangement of the teeth. 

To meet satisfactorily the foregoing 
requirements, it will be necessary to 
correlate the different factors in esthetics, 
and the mechanical arrangement of the 
teeth, which at times will necessitate a 
compromise between the requirements of 
the two. Those factors which serve as 
a guide in determining a satisfactory 
denture space are: 1. The distance from 
the nasal base (nasion) to the tip of the 
chin (gnathion) in a satisfactory reposed 
relation, this determination being for the 
purpose of satisfying the esthetic require- 
ment. 2. The relation of the ridges in 
the region of the tuberosities and the 
rami. After the esthetic requirement has 
been satisfied with the biteblocks, this 
relation may be observed by the proximity 
of the baseplates when removed from 
the mouth. In order to meet mechanical 
requirements, it may be necessary to in- 
crease or decrease the vertical opening. 
Therefore, in many cases, the proximity 
of the baseplates is the factor in deter- 
mining this relation. 3. The ridges. 
These should be as nearly horizontal to 
each other as esthetics and tooth arrange- 
ment will permit, that the forces of mas- 
tication may be approximately at right 
angles to the crest of the ridge. 4. Proper 
excursive movements. In arranging the 
upper and lower anterior teeth for a 
satisfactory appearance, it is necessary to 
allow for their proper excursive move- 
ments and the establishment of the 
proper relationship between the lower 
bicuspids and molars to the crest of the 
ridge. Expressions from the patient as 
to comfort or discomfort, and the pro- 
nunciation of certain words, will prove 
in a measure the accuracy of the de- 
termined vertical relation. 

In those few cases in which the vertical 


Hight—Maxillomandibular Relations 1661 


relation has not been disturbed by the 
loss of the natural teeth or by excessive 
occlusal wear, it should be registered be- 
fore the removal of the remaining teeth. 
This may be done by measuring the dis- 
tance between the nasal base and the tip 
of the chin or by the use of any one of 
the suggested profile guides. Biteblocks 
in the region of the tuberosities and rami 
should be constructed before the removal 
of the teeth. This will serve as a more 
accurate means of preserving the natural 
vertical relation. 

It may be expected that if a lessened 
vertical opening is established, wearing 
the denture will result in an unsatisfac- 
tory appearance; and if a greater opening 
is established, it may cause irritation and 
an exaggeration of mucosae and osseous 
resorption. In either case, an exaggeration 
of muscle function may be expected. 


RETRUDED ANTEROPOSTERIOR OR 
CENTRIC RELATION 


The retruded anteroposterior or cen- 
tric relation is the second to be recorded. 
The registration of the retruded antero- 
posterior or centric relation can be de- 
termined with much more accuracy than 
that of the vertical relation. This rela- 
tion may be defined as that position with 
a given vertical opening at which the 
heads of the condyles (caput condylaris) 
are in the most retruded position from 
which the mandible can make free lateral 
movements. There is only one scientific 
method which assures the correct regis- 
tration of this position, the gothic arch 
tracing taught in this country by Dr. 
Gysi. The easy principle of recording 
the movement of the mandibular incisor 
point enables the operator to avoid errors 
or correct them. The method for the use 
of this principle has not proved to be 
entirely satisfactory. Therefore it has 
been modified. The retruded antero- 
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posterior or centric relation should not 
be confused with the rest position be- 
cause: (1) the retruded anteroposterior 
or centric relation is a positive position 
of the caput condylaris as determined by 
the gothic arch tracing and (2) the rest 
position denotes a relaxation of the mus- 
culature and ligaments at which the caput 
condylaris is in little or no definite posi- 
tion from which a descriptive technic 
could be started. 

The determination of the retruded 
anteroposterior or centric relation by the 
gothic arch tracing is the only method 
by which balanced occlusion can be se- 
cured, for it is the only starting position 
from which, as Dr. Gysi states, “easy 
running” dentures can be obtained. 
Many failures in denture construction 
are caused by incorrect registration of 
centric relation or by its loss in subse- 
quent steps of construction. 


PROTRUDED ANTEROPOSTERIOR RELATION 


Following the order of procedure, the 
next position to be registered and re- 
corded is the protruded anteroposterior 
relation. The registration of this posi- 
tion is for the purpose of transferring 
to the articulator an equivalent of the 
natural condylar paths. The articulator 
can be adjusted accordingly. In this 
connection, the amount of the overbite 
and overjet will determine the curve of 
Spee and the relation of the ridges in the 
anterior region in an end-to-end bite. 
The relation of the lower anterior teeth 
to the upper anterior teeth determines 
the vertical dimension in this region. 
Therefore, the protruded anteroposterior 
relation can be better secured after the 
arrangement of the anterior teeth. 


LATERAL RELATIONS 


The right and left lateral positions are 
the most difficult to register owing to 
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obstacles encountered in efforts to pro- 
duce a state of immobility in the bases. 
If this registration is attempted, it should 
be made with the Stansbery method or a 
technic similar thereto. This method 
uses a central point of bearing between 
the upper and lower bases, with plaster 
of Paris as the means for recording. In 
the majority of cases, the registration of 
the protruded anteroposterior relation 
and the subsequent recording on the 
articulator will be found satisfactory. 

After the condylar paths of the artic- 
ulator have been set in accordance with 
the protruded anteroposterior relation, 
the teeth may be rearranged for balance 
and “easy running.” This rearrangement 
of the teeth is one of the major prob- 
lems in denture construction. If it is 
neglected, the vertical relation, as pre- 
viously established, will be lost in the 
final grinding. Excessive closure is pro- 
duced by the lack of proper contact be- 
tween the opposing lingual cusps on the 
working side or the lack of contact on 
the balancing side. While the recording 
of the previously mentioned registrations 
will assist in determining the arrange- 
ment of the teeth, it remains for the 
operator to master the problems of tooth 
arrangement. No manner of record or 
guide can supplant the fundamental 
knowledge which the operator must pos- 
sess if he is to harmonize the arrange- 
ment of the teeth to the problems of 
biomechanical balance. 


TECHNICAL LOSS OF REGISTERED 
RELATIONS 


The painstaking care which has been 
employed in determining the proper 
maxillomandibular relations can easily 
be lost by carelessness in the technical 
procedures. Such conditions as the use 
of poorly fitting flask parts or worn 
flask guides, or a change in the relation 
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between the cast to the teeth in packing 
for vulcanizing or curing, can cause the 
loss of the carefully registered relations. 
The changes which occur in packing 
and vulcanizing or in pressing the newer 
resin denture base materials can account 
for a change which is beyond the opera- 
tor’s control. The upper denture should 
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be vulcanized or pressed, as the case may 
be, and remounted with the cast intact 
on the articulator in its original position. 

After this procedure, the lower bicus- 
pids and molars, while they are positioned 
in wax, can be rearranged to compensate 
for any change in the articulation. 

1323 Medical Arts Building. 


ETIOLOGY OF DENTAL ANOMALIES* 


By B. E. LISCHER, D.M.D., St. Louis, Mo. 


USUAL OPINIONS OF CAUSES 


ONTEMPORARIES of Fauchard 
who read and applied his elemen- 
tary recommendations for correct- 

ing malposition of the teeth did not 
realize that they were attending the birth 
of orthodontics. Dentists of his period 
practiced the art of treating anomalies as 
an extension of mechanical dentistry and, 
apparently, were satisfied simply to im- 
prove the terminal malformations which 
they had learned to recognize. Since it 
has become the purpose of dental ortho- 
pedics to prevent, as well as correct, den- 
tal anomalies, knowledge of such de- 
formities must include comprehensive 
understanding of their pathogenesis. 
Many practitioners have, of course, at- 
tempted to collect adequate data which 
would advance our knowledge of the 
origin of anomalies, but its present status 
is far from satisfactory. While we may 
modestly claim progress in this difficult 
division of our field, it is still too barren 
to enable us to achieve our purpose. 
Contributors to this subject usually 
adopt one of two prevailing opinions as to 


*Read at the Seventieth Midwinter Clinic 
of the Chicago Dental Society, Feb. 27, 1934. 


Jour. A.D.A., September, 1934 


the cause of anomalies, and one of two 
popular methods of classifying causative 
conditions. In doing so, they seem in- 
different to established facts, and they ac- 
cept assumptions which are untenable. 

The first group believes that anomalies 
are frequently inherited, and causes are 
thus placed in two classes, namely, hered- 
itary and acquired. Doubtless, many of 
you can recall the time when heredity 
explained many otherwise unexplainable 
phenomena, when many diseases and de- 
formities were believed to have been 
transmitted from generation to genera- 
tion. In those days heredity was, in fact, 
an entity, a force, and probably more fre- 
quently for ill than for good. But the 
rapid progress of biology during the last 
fifty years has compelled us to change our 
views on the subject. Hence, we no 
longer “spell heredity with a capital H; 
we no longer think of it as a power or as 
a principle, as a fate or as one of the 
forces of nature; we study it as a genetic 
relation of resemblances and differences 
which can be measured and weighed, or 
in some way computed.” 

In other words, we now know for a 
fact that the nuclei of the germ cells are 
the bearers of heredity, that “after the 
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moment of conception, the gates of hered- 
ity are forever closed”; that the germ 
plasm possesses a continuity not true of 
somatic cells and that, owing to its rela- 
tive apartness from the every-day metab- 
olism of the body, acquired modifications 
are not transmitted. 

The second group earnestly denies the 
potency of heredity, and not infrequently 
its members feel obliged to defend vigor- 
ously the adequacy of environmental con- 
ditions. Accordingly, most cases of mal- 
occlusion are due to local causes. It is 
assumed that the relatively few cases 
which cannot be attributed to adventi- 
tious influences are of constitutional 
origin. Twenty-five years ago, the latter 
group attempted to popularize their pre- 
possessions by using the senseless slogan: 
“Nature never transmits the abnormal.” 
Unfortunately, Nature seems uncon- 
cerned and continues to transmit good or 
ill with equal indifference. Indeed, a 
noteworthy conclusion of contemporary 
genetics is that “morbid hereditary equip- 
ments are transmitted with the same laws 
as normal ones.” 

Another common mistake of dental 
writers has been a hasty use of generaliza- 
tion, as though it were permissible and 
inconsequential to derive a general con- 
cept from a limited number of particular 
facts. They seem not to realize that gen- 
eralization is one of the most difficult 
tasks of science. Because it is impossible 
to study heredity in man by experimental 
breeding, our generalizations must be 
based on analogies drawn from experi- 
ments with lower animals and plants, and 
on critical analyses of the conformation 
of hereditary human trends. This means 
that the problems which the etiology of 
dental anomalies present for study and 
investigation are far more difficult than 
our discussions generally concede. 

Although few subjects are more im- 
portant to the future of orthodontics than 
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the etiology of anomalies, a review of the 
literature reveals that a wide disagree- 
ment among orthodontists still prevails, 
and that much that has been written is 
saturated with prejudice and ignorance. 
It is doubtful, too, that those who con- 
tinue to use obsolete terms and faulty 
classifications of causative conditions 
have any notion as to how useless these 
are in explaining our difficulties. The 
same condition existed twenty-five years 
ago, when I first adopted terms that I 
believed to be more appropriate for the 
classification of causes, terms which do 
not involve one in assumptions; namely, 
the extrinsic and intrinsic. 

An extrinsic condition is one which is 
not of the body, which comes from with- 
out and is accidental or acquired. Such 
a condition cannot possibly be inherited. 
When it is congenital, i.e., operative be- 
fore birth—which happens rarely—it is 
acquired in utero. An intrinsic condition, 
on the other hand, is one which belongs 
to the body, is not incidental or acquired 
and may, or may not, be inherited. Such 
inherent influences are not easily recog- 
nized, for they “concern the internal 
structures of organs and of minute tissue 
elements, the cells.” 


KNOWN CAUSATIVE CONDITIONS 


Part of our progress in explaining the 
causes of anomalies has been gained by 
recognizing the effect of extrinsic condi- 
tions; that is, conditions which the prac- 
titioner may observe and at times even 
remove. But the list of these is often too 
comprehensive. Thus, the premature loss 
of teeth is widely accepted as a cause and 
usually placed in this group, notwith- 
standing it is not always due to extrac- 
tion, accident, marked loss of function or 
other undeniable extraneous conditions. 
Perhaps we have too long regarded teeth 
as things apart from the body and under- 
estimated the significance of their rela- 
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tion to the organism as a whole. At all 
events, we are learning to realize that 
when early loss of teeth is due to caries 
—even if only parts of the crowns are 
destroyed—systemic disease may be the 
cause. 

Retention of temporary teeth beyond 
the period of their need is acknowledged 
as a cause of malposition of permanent 
teeth, and clinical observations compel 
the conclusion that this occurs more fre- 
quently when considerable wear of oc- 
clusal surfaces is evident. But this wear- 
ing away of deciduous teeth is seldom 
due to vigorous mastication; most of it 
results from gritting the teeth during 
sleep. The latter is probably induced by 
dryness of the mouth associated with the 
mouth breathing of nasal obstruction. 

Nasal obstruction has been on the ac- 
cepted list of extrinsic causes for several 
decades. In chapter 4 of Lambert Lack’s 
“Diseases of the Nose” (1906), the more 
important direct effects of nasal obstruc- 
tion were enumerated as follows: loss of 
nasal function, the open mouth and its 
mechanical consequences, collapse of the 
alae nasi, deficient oxygenation of the 
blood, and deformity of the chest walls. 
Frequent, outstanding complications 
which concern the orthodontist he des- 
ignated as: the typical facies, malpo- 
sition of the teeth and malformation 
of the jaws. His conclusions were as 
follows: 

Thus, most observers agree that the de- 
formities in question are frequently, if not 
invariably, associated with mouth breath- 
ing. Ziem’s experiments (1888) demon- 
strate conclusively that they may result 
from it. He obstructed the nostrils of pup- 
pies and other young animals, and found 
that great deformity of the bones of the 
face resulted in later life. There seems 
every reason to believe that nasal obstruc 
tion precedes and causes the facial deform- 
ity. The latter is never congenital, but it 
follows after years of mouth breathing; 
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the changes can be arrested, and will even 
retrogress, if the cause be removed. 

In a recent discussion of hereditary 
diatheses (susceptibilities), Fritz Lenz 
says: 

Children suffering from adenoids breathe 
mainly through the mouth, and this is sup- 
posed to make the upper jawbone narrow 
and the palatal arch narrow and pointed. 
To some extent, however, the connection 
may be differently interpreted. We may 
well suppose the narrowness of the palate 
to be a direct expression of hereditarily de- 
termined narrowness of the upper jawbones 
upon which the narrowness of the naso- 
pharyngeal space likewise depends. . . . 
My own experience enables me to publish 
here a geneological tree showing the family 
incidence of the adenoid constitution for 
four generations.! 

For many years, various habits of in- 
fancy and childhood have been regarded 
as fruitful causes of malocclusion of the 
teeth. For example, thumb. sucking, 
which is very common, is generally 
acquired during the first few weeks ot 
infancy. When we reflect on the mech- 
anism of jaw development, on the ease 
with which growing bones are molded 
into form by function, and on the con- 
stancy of such a habit, it seems reason- 
able to accept it as a cause. Recent 
investigations by Stallard have shown 
that previously unsuspected habits of 
children may cause various malformations 
of the jaws. Nevertheless, several medi- 
cal writers have questioned their potency 
during the last decade, because many 
children addicted to such habits over 
vears of time escape the ill-effects at- 
tributed to them. 

Traumatic injuries may cause fracture 
of the dental structures and result in 
malocclusion of the teeth if corrective 
treatment is not provided. Numerous 


1. Bauer, Fischer and Lenz: Human Hered- 
ity, New York: The Macmillan Company, 
1931, p. 330-331. 
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authentic cases have been reported which 
unquestionably establish the fact that 
accidents may produce oral deformities. 

Chronic affections such as certain 
forms of paradontosis may also cause 
malposition of teeth. This condition is 
generally operative only in adult life and 
accounts merely for minor deviations and 
for aggravation of preexistent anomalies. 

Extensive caries of the deciduous 
teeth frequently leads to pulp exposure 
and subsequent infection of the jaws 
which retards development and results in 
crowding of the permanent teeth. Dietary 
deficiencies are now suggested as a cause 
of such rapid decay. 

A considerable number of dental 
anomalies are undoubtedly due to certain 
inherent influences. For example, anom- 
alies of number, which are readily recog- 
nized, frequently cause deviation from 
alinement and occlusion of the adjacent 
teeth. When more than twenty teeth ap- 
pear in the deciduous dentition, or more 
than thirty-two in the permanent, we 
term the condition redundancy of num- 
ber, or call the teeth supernumerary. 
This condition generally leads to a 
crowding of the regular teeth. Although 
supernumerary teeth are usually of ab- 
normal form, that is, either conical or of 
extreme atypical form, in rare instances 
they have been found to conform to cor- 
rect anatomic contour or configuration. 
Examples of the latter are known as sup- 
plemental teeth, which may assume posi- 
tions of alinement. 

When less than the accepted number 
develop, that is, when one or more teeth 
are congenitally missing, we call the con- 
dition deficiency of number. This condi- 
tion permits the adjacent teeth to mi- 
grate into abnormal positions. Deficiency 
of number may vary from one tooth to 
several or all of the teeth. Instances of 
the latter variety have, in fact, been re- 
corded. It is obvious’that such anomalies 


The Journal of the American Dental Association 


are not due to extraneous conditions, and 
numerous contributors have recorded 
cases in which hereditary trends through 
several generations were evident. 

Although rare, anomalies of form of 
individual teeth may cause malocclusion. 
They may manifest themselves in either 
deficiency or redundancy of form, or as 
a fusion of two teeth; and, in the anterior 
parts of the dental arches, they may cause 
extreme malformation. Deficiency of 
form, such as is illustrated by a simple, 
cone-shaped lateral incisor, permits a 
separation and migration of adjoining 
teeth. Such anomalies may also involve 
the entire tooth, i.e., complete anomalies 
of form; or there may be only a partial 
malformation of either crown or root. 

The labial frena are known to be 
highly developed during the last stages 
of embryonic life and the early weeks of 
infancy. As the period of tooth eruption 
approaches, developmental changes bring 
about alterations and diminutions. In 
rare instances, reduction in size and a 
change of form do not follow; which 
prevents proximal contact of the median 
incisors. Clinical observations show that 
the hypertrophy of the frenum labium is 
congenital, that it affects the deciduous 
teeth as well as the permanent teeth. In 
my collection of 1,600 cases of oral de- 
formity, 195 presented hypertrophy of 
the frenum in the maxilla and five in the 
mandible. Recently, I have observed this 
condition in both the maxillary and the 
mandibular arches of the deciduous den- 
ture of a girl aged 5 years. 

Congenital cleft of the palate usuall) 
causes extreme deformity of the denture 
and Bland-Sutton long ago contended 
that such anomalies may be inherited. 

Extreme anomalies of position of the 
individual teeth, e.g., perversions and 
transversions, cannot be traced to en- 
vironmental conditions. They may be due 
to an error of development which, while 
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not directly perceivable, may lead back 
to a defect in the fertilized ovum. Mal- 
formations need not be visible at birth. 
Their beginning at any particular mo- 
ment is not easily established. Although 
the causes of these anomalies are un- 
known, they obviously are intrinsic. 
Asymmetry of the jaws (which Talbot 
estimated occurred in about 30 per cent 
of apparently normal individuals) and 
anomalies of the tongue are believed to 
cause a considerable number of cases of 
malformed denture. Rickets and endo- 
crine dysfunction are also believed to be 
factors in these developmental defects. 


NATURE OF DENTAL ANOMALIES 


Variation is a basic condition of all 
organic forms; hence, no two dentures 
are equivalent in dimensions, or alike in 
many details of symmetry and propor- 
tions. Naturally, such deviations are gen- 
erally disregarded, for their wide occur- 
rence has confirmed the conviction that 
variations are of germinal origin, that 
they portray a way of life. 

In describing organic structures, the 
usual, or regular, form is termed the 
type, which serves as a model that all 
other members of the group resemble 
more or less closely. In former times, the 
type was a perfect or universal idea which 
existed in the creator’s mind, an immi- 
nent teleoiogic principle. The great 
naturalist Agassiz made type a divine 
thought. In the science of today, type is 
accepted as a chosen representative of a 
species, i.e., a man-selected specimen. In 
systematic botany and zoology, for ex- 
ample, type means an individual example 
upon which the description of a species is 
based. This modern idea is essentially 
Statistical and was first established by 
the Belgian anthropologist Quetelet. 
Thus, it is a concrete embodiment, or ex- 
emplification, of a chosen characteristic 
quality, or of numerous qualities. 
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Anomalies are defined as deviations 
from this usual, or regular, such as ir- 
regularity of structure, form, or func- 
tion. They are usually more extreme 
than variations and are abrupt, asym- 
metrical departures from accepted stand- 
ards. They are also regarded as patho- 
logic and may be said to constitute 
permanent deviations from a state of per- 
fect adaptation. 

Our accepted standards of the normal, 
with which we evaluate dental anom- 
alies, have undergone a very radical 
change since biology and its lusty off- 
spring, biometry, have investigated the 
significance of variations. In the first 
stages of a science, principles and con- 
clusions are usually qualitative, that is, 
they are anatomic; which means an anal- 
ysis of structural parts. As our studies 
become more extensive, principles and 
conclusions are based on a larger material 
and they become more quantitative, that 
is, biometric. This has compelled us to 
conclude that there can be no “generic 
conception of the normal, because such 
does not exist,” and that the concept of 
the normal, as far as the individual hu- 
man being is concerned, represents a pure 
abstraction. “It is a prejudice to suppose 
that a distinct normal type must exist.” 
In other words, there are no great, fixed, 
“revealed” patterns by which we can 
judge deviations. 

Early investigators were content to 
recognize extreme malpositions of indi- 
vidual teeth, which they termed irregu- 
larities. Later contributions changed the 
phrase to malocclusion of the teeth and 
included descriptions of perverted occlu- 
sal contacts, arch malrelations and other 
deviations. Now, it is very seldom that 
only one tooth is malposed in a given den- 
ture. Usually, several teeth and their 
supporting alveolar process are involved 
in an anomaly. Not infrequently, the 
entire denture presents anomalous rela- 
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tions, though the several parts may be 
variously affected. In still other in- 
stances, the bony structures of the jaws 
and the external facial features may be 
deformed. (This fact has been recog- 
nized for some time, but widely accepted 
diagnostic classifications continue to ig- 
nore it.) It may also happen that certain 
parts of a denture are anatomically cor- 
rect in form, development and cephalo- 
metric relations, while other parts are 
anomalous. Lastly, some anomalies are 
symmetrical and bilateral, others are 
asymmetrical and unilateral. Many of 
them are extremely complicated deform- 
ities, and it is becoming very obvious that 
the widely used phrase, malocclusion of 
the teeth, does not adequately express our 
present understanding of them. All of 
the structural parts of a human denture, 
e.g., the teeth, dental arches, alveolar 
processes and supporting jaws, plus sev- 
eral of the external facial features, may 
be involved in given cases of dentofacial 
deformities, and the various individual 
deviations may mingle in an_ endless 
variety of combinations. Many anomalies 
are not unlike diseases in this respect: 
their complexity is exemplified in a very 
large number of instances. 


CAUSES IN THE LIGHT OF MODERN SCIENCE 


Although the dictionary simply defines 
cause as “that which produces an effect,” 
the idea of it dates back 2,300 years, to 
Aristotle. The concept of causation was 
recognized in the philosophy of ancient 
Greece before medical science was born 
and numerous classifications of causes to 
promote clarity of understanding have 
been proposed through the intervening 
centuries. The philosopher Kant placed 
causality in his list of categories or fun- 
damental conceptions, and Bertrand Rus- 
sell has but recently reminded us that 
“causation is deeply imbedded in language 
and common sense.”” He also shows that 
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“as a matter of fact, the world is in- 
credibly more complicated than it seems 
to common sense,” and that “when we 
look for invariable rules of sequence in 
nature, we find that they are not such as 
common sense sets up.” 

In his ““The Norm-Concept in Ortho- 
dontics,’ Simon comments on cause as 
follows: 

But what is a cause? We must under 
stand this concept very clearly if we would 
understand etiology. After all, every cause 
results from a preceding cause, and these 
lengthen into a chain of causality, which, 
scientifically, has neither a beginning nor 
an end. Its links serve both as a cause and 
effect, and, according to Goethe, constitute 
an indivisible phenomenon. To select a 
link from this chain of causality as a 
“cause” is a fiction, that may be necessary 
and practical in order to comprehend a 
section of the endless chain; but this can- 
not be established empirically, because it 
does not exist in objective reality. 

It is obvious that few conditions arise 
from a single cause. This has prompted 
the development of Verworn’s theory of 
knowledge, known as conditionism. Ac- 
cordingly, we “apply conditions to every 
cause, because in every instance several, 
yes many, components are contained.” 
The complicated nature of many dental 
anomalies foretells the involved character 
of our theme. Our everyday insight, 
which gave rise to the problems of etiol- 
ogy, cannot solve them. Clinical experi- 
ence and observations will not suffice. 
Only carefully planned experiments on 
lower animals can yield the principles by 
which we may ultimately interpret the 
phenomena observed in our patients. And 
case histories of the latter must be de- 
signed for the gathering of genealogic 
and statistical data which will help in the 
solution of the problems. They must in- 
clude much more than the practical items 
of therapy, if we would extend the 
boundaries of our knowledge. 
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TREATMENT OF PERIAPICAL INFECTION 
BY CONSERVATIVE METHODS* 


By LOUIS I. GROSSMAN, D.D.S., Dr. Med. Dent. (Rostock), Philadelphia, Pa. 


T this time, when the city of Chicago 
is celebrating a century of progress, 
it seems fitting for us to determine 

what progress we have made. Leaving 
other dental problems aside, and confin- 
ing ourselves for the present to the prob- 
lem of the pulpless tooth, what progress 
can be recorded in its behalf? What is 
the status of the pulpless tooth today? 
What improvements have been made in 
root-canal therapy, that pulpless teeth 
may be retained safely? Let us turn back 
a leaf and recall an important event of 
the past. 

Several years have now elapsed since 
William Hunter’ focused the attention 
of both the dental and the medical pro- 
fession on dental sepsis and its systemic 
relationship. While he did not specifically 
aim his remarks at the pulpless tooth, but 
at oral sepsis from neglected mouths and 
at poorly fitting dentures around which 
bacteria and food débris accumulated, the 
pulpless tooth has come in for the lion’s 
share of criticism. The extraction orgy 
which followed Hunter’s declaration has 
since been deprecated even by the most 
ardent advocates of the focal infection 
theory (Billings,? Mayo,* etc.). Today, 
the conservative treatment of pulpless 


*Read at the Seventy-Fifth Annual Session 
of the American Dental Association in con- 
junction with the Chicago Centennial Dental 
Congress, Aug. 9, 1933. 

1. Hunter, William: Importance of Oral 
Sepsis, lecture given at McGill University, 
Oct. 3, 1910. 


teeth is beginning to be regarded as a safe 
procedure again. There is a renewed in- 
terest at dental meetings in methods of 
root-canal therapy. 

You wiil, I believe, agree with me that 
the chief difference in the practice of root- 
canal therapy today from that of the past 
is in the application of bacteriologic prin- 
ciples. —The dawn of a better rcot-canal 
therapy began with the introduction of an 
aseptic technic, when the principles of 
asepsis rather than antisepsis were intro- 
duced into dental practice. This marked 
a distinct departure from the previous 
concept of root-canal management, with 
the attainment of better results. I believe 
that still better results can be expected 
just as soon as we come to apply bacteri- 
ologic methods with greater frequency to 
determine whether the periapical area is 
sterile before the canal is filled. 

Bacteriologic methods have not alone 
fostered better root-canal work. Of in- 
estimable value have been the roentgen 
rays. Further, important contributions to 
our knowledge of the pulpless tooth have 
been made by histologic methods. Let us 
examine some recent studies in each of 
these fields. In that way, we can perhaps 


2. Billings, Frank, quoted by Buckley, J. 
P.: Pulpless Tooth Pathology and Conserva- 
tion; and New Method and Technic of Fill- 
ing Root Canals, J.A.D.A., 16:44-61 (Jan.) 
1929, 

3. Mayo, C. H.: Interdependence of Medi- 
cine and Dentistry, J.A.D.A., 15:2011-2017 
(Nov.) 1928. 


Jour. A.D.A., September, 1934 1669 


1670 


gain a better idea of the present status 
of the pulpless tooth. 

It should be mentioned here that a 
pulpless tooth is not a “dead” tooth. The 
word “dead” in this connection is a mis- 
nomer. Just how dead such a tooth is 
can easily be determined by attempting to 
remove it without the use of an anes- 
thetic. It is unfortunate that this term has 
crept into dental usage and literature. 
The principal factor in determining 
whether a tooth is actually dead tissue, 
and hence a foreign body, is the periden- 
tal membrane. The biologic studies of 
Boulger* show that a noninfected pulp- 
less tooth cannot be considered a foreign 
body. Boulger implanted root ends in 
the muscle tissue of white rats and later 
studied the tissue histologically. He ob- 
served no abnormal reaction in the sur- 
rounding muscle tissue from the presence 
of either root ends of sound, healthy teeth 
or of roentgenologically negative pulpless 
teeth. Conversely, round-cell infiltration 
was observed when root ends which 
showed pathosis roentgenologically were 
implanted. 

It is perhaps unnecessary to go into 
detail other than to mention the wealth 
of roentgenologic evidence of successful 
treatment of pulpless teeth. Roentgen- 
ologic proof alone is insufficient unless it 
is supported by histologic and_ bacterio- 
logic evidence. The studies of Cramer and 
Rieth® are therefore pertinent. In a quan- 
titative bacteriologic study of 200 teeth, 
they observed a correlation between roent- 
genologic and bacteriologic findings. They 
found that, generally speaking, the 
greater the degree of pathosis shown by 

4. Boulger, E. P.: Reaction of Rat Tissue to 
Implanted Root Ends, J.A.D.A., 18:988-1008 
(June) 1931. 

5. Cramer, H. C., and Reith, A. F.: Quan- 
titative Bacteriologic Study of Pulpless Teeth 
Correlated with Dental Roentgenograms, 
J.A.D.A., 19:976-982 (June) 1932. 
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the roentgenogram, the greater the degree 
of bacterial involvement. 

As far as the relationship existing be- 
tween roentgenologic and histologic evi- 
dence is concerned, Hatton® says: “The 
histologic studies made by a considerable 
number of men in this country and 
abroad tend to verify the conclusion based 
on x-ray examination.” Referring far- 
ther to the histology of the periapical 
tissue, Hatton says: 

The nature of the changes that take place 
after the tooth has been treated and filled is 
similar to the healing of a broken bone. First, 
there is a period in which the necrotic and 
damaged tissues are removed or resorbed. Sec- 
ond, there occurs a regenerating phase in 
which new tissues are formed in the apical 
region and about the filling material; the den- 
tin and cementum of the apex both inside and 
outside of the canal are covered by new layers 
of osteoid cementum which is quite dense and 
solid. Occasionally this layer even covers the 
filling material. 

This description of the periapical area 
of healed pulpless teeth tailies closely 
with that of a case described by Coolidge’ 
after root resection. And yet root-resected 
teeth have seldom been challenged. 

I have made an attempt to determine 
the bacteriologic status of the periapical 
area some time after root-canal therapy.*® 
Cultures were obtained from the periap- 
ical region of twenty-three teeth at time 
intervals varying from a few months to 
three years after root-canal therapy and 
filling. Of this number, twenty-two were 
found to be sterile. 

The few studies just cited tend to show 
(1) that at least in some instances the 
periapical area of a pulpless tooth can be 
rendered safe to the patient, as deter 


6. Hatton, E. H.: 
(March) 1928. 

7. Coolidge, E. D.: Root Resection as Cure 
for Chronic Periapical Infection, J.A.D.A., 
17 :239-249 (Feb.) 1930. 

J. D. Res., 12:939-944 
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mined by roentgenologic, bacteriologic 
and histologic criteria; and (2) that, once 
rendered sterile, the periapical area will 
probably remain so. 

This leads us directly to a discussion 
of the method of treatment. From a 
clinical standpoint at least, regardless of 
whether an infected pulpless tooth pre- 
sents a granulomatous area, an apical 
abscess or a putrescent pulp, the method 
of treatment is essentially the same. 
Fundamental principles of surgery and of 
chemotherapy, i. e., removal of all organ- 
ic débris and necrotic material, establish- 
ment of drainage, if necessary, and disin- 
fection of the tooth and periapical area, 
apply equally to each of the pathologic 
conditions mentioned. If these principles 
are correctly applied and the root canal 
wall, and especially the periapical area, is 
rendered sterile, repair of the damaged 
soft tissues in this region will follow. 

The conservative treatment of pulpless 
teeth can be divided arbitrarily into three 
somewhat overlapping phases; namely, 
mechanical, chemical and therapeutic. It 
is assumed that certain preliminary re- 
quirements for the successful manage- 
ment of infected pulpless teeth will be 
complied with, such as adjustment of the 
rubber dam and sterilization of the field 
of operation. In considering mechanical 
preparation of the root canal, it should 
not be necessary to describe the procedure 
in detail. Briefly, the following rules 
should be observed : 

1. Direct access to the root canal must 
be obtained. 

2. In cleansing the canal, smooth in- 
struments must precede rough or barbed 
ones. 

3. In enlarging the canal, small instru- 
ments must precede those of larger size. 

4. Cutting instruments such as files 
must be used with the pull stroke; i. e., 
from the apex toward the pulp chamber. 
5. The canal must be opened through 
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the apical foramen, that contact of the 
medicament with the periapical area may 
be established. 

6. No organic débris shall pass through 
the apical foramen. 

7. The apical tissues must not be 
traumatized. 

Finally, it is well to remember to 
cleanse the canals thoroughly, for it is 
often not so much what we put into the 
canals as what we take out that matters. 

In addition to mechanical instrumen- 
tation, chemical agents may be used to 
destroy the organic pulp remnants and to 
assist in enlarging the root canals. For 
disorganizing and destroying pulp debris, 
sodium-potassium alloy can be highly rec- 
ommended. This chemical was intro- 
duced by Schreier of Vienna at the 
World’s Columbian Dental Congress in 
1893. Sodium-potassium alloy has a pow- 
erful affinity for moisture and when it 
comes in contact with organic material, a 
violent chemical reaction takes place. The 
moisture present in the erganic tissue 
combines with the sodium-potassium to 
form the respective hydroxides in a nas- 
cent state. As a result of this reaction, the 
organic tissue is destroyed and, in a sense, 
incinerated. The sodium-potassium alloy 
should be used sparingly and carefully. 
It should not be passed through the apical 
foramen into the periapical area. A small 
quantity may be carried into the canal on 
a fine broach. After it has disintegrated 
the organic tissue, a barbed broach 
should be used to cleanse the canal of its 
débris. If more organic material remains 
in the canal, the application of sodium- 
potassium may be repeated until the canal 
is entirely devoid of organic tissue. 

Where a canal is narrow or obstructed 
and will not allow an instrument to pass 
through it to the apex, or if enlargement 
of the canal is indicated, a 30 per cent so- 
lution of hydrochloric acid may be used. 
The acid is placed in the pulp chamber 
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and worked into the canal as far as pos- 
sible with a smooth broach or pick. Picks 
are especially serviceable for this purpose. 
After access has been gained to the apex 
of the tooth, the use of files is indicated 
to widen or enlarge the canal. 

When the canal is greatly obstructed 
and 30 per cent hydrochloric acid has 
failed to open the canal farther, a 50 
per cent solution of reverse aqua regia as 
recommended by Prinz® may be tried. 
The formula for this solution is as fol- 
lows: hydrochloric acid, 1 part; nitric 
acid, 4 parts; distilled water, 5 parts. 

This acid is extremely powerful and 
dissolves tooth structure quickly. Only a 
drop of the acid should be used at a time, 
being placed directly over the orifice lead- 
ing to the canal. Because it readily dis- 
solves steel, it should preferably be 
worked into the canal with a fine plati- 
num wire. If a steel broach is used, it 
should be changed frequently, to mini- 
mize the risk incident to the broach’s be- 
coming corroded and weakened by the 
acid. Picks, broaches or files should also 
be used simultaneously with, or after the 
use of, the acid. A concentrated solution 
of sodium bicarbonate or sodium dioxide 
in substance should then be carried into 
the canal to neutralize the acid. Finally, 
the canals should be thoroughly dried by 
means of paper points in preparation for 
the next stage in the treatment. 

Two distinct therapeutic methods are 
available. The first and more commonly 
used is the topical application of a drug; 
i. e., the simple procedure of sealing a 
medicament in the root canal. The sec- 
ond method requires the use of a direct 
electric current in conjunction with a 
medicament. 

The former method may be used when 
the periapical tissue has not yet been de- 


9. Prinz, Hermann: Diseases of Soft Struc- 
tures of Teeth, Philadelphia: Lea & Febiger, 
1928; p. 185. , 
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stroyed, as in a case of gangrenous or 
putrescent pulp showing no apical pa- 
thosis. The latter method is indicated 
when apical pathosis is present or when 
the former method has failed to eliminate 
the infection. 

We shall discuss the first method first. 
Of the many antiseptics used in the treat- 
ment of pulpless teeth, chlorine prepara- 
tions seem to have given the best results. 
The objection to such preparations is 
their chemical instability and lack of pro- 
longed disinfectant action. These disad- 
vantages have been overcome in mono- 
chlorphenol, which is made by passing 
chlorine gas through liquefied phenol. 
Three isomers exist, the one used for our 
purpose being paramonchlorphenol. It 
appears in almost colorless crystals having 
a weakly pungent odor and is soluble in 
alcohol, ether, benzol and chloroform and 
slightly soluble in water. It is not affected 
by ordinary exposure to light or heat. In 
order to reduce its slight escharotic effect, 
monochlorphenol is mixed with camphor 
in the proportions of 3 parts monochlor- 
phenol to 2 parts camphor. The crystals 
of monochlorphenol combine readily with 
the camphor, and on being triturated in 
a mortar, the two will form a clear, trans- 
parent, somewhat oily liquid. 

For topical application, camphorated 
chlorphenol approaches an ideal root- 
canal antiseptic. In accordance with gen- 
eral principles of root-canal management, 
dressings of camphorated chlorphenol 
should be renewed, preferably every 
forty-eight hours, although the drug re- 
mains effective even after a longer period 
of time. In sealing the medicament into 
the tooth, the canal wall should be well 
coated with the medicament, and because 
it is nonirritating, a drop of the medica- 
ment may even be pumped through the 
foramen into the periapical area. Owing 
to its slight solvent action on guttapercha, 
dressings should either be sealed with 
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temporary cement or with a double layer 
of guttapercha. Before insertion of the 
cement or guttapercha, the walls of the 
tooth should be wiped with chloroform 
to remove any excess of the drug and 
thereby insure a tight seal. 

The second method of therapy is with 
electrosterilization. What advantage does 
this method have over the ordinary topi- 
cal application of a root-canal medica- 
ment? According to the studies of Gross- 
man and Appleton,’® a distinct advantage 
is afforded in that a greater antibacterial 
effect is obtained. They have found that, 
for the same root-canal disinfectant, the 
antibacterial effect is more than twice as 
great with electrolysis than without it. 
Further, my own clinical studies™? and 
those of Werther’? show that it requires 
fewer treatments by this method to obtain 
a negative culture, and that it has been 
possible to obtain the sterility of the root 
canal and periapical area by the electro- 
sterilization method after the usual 
method of medication had failed. When 
applied intelligently, the electrosteriliza- 
tion method is probably the best that we 
have at our command for the conserva- 
tive treatment of pulpless teeth. Follow- 
ing is a brief outline of the electrosteril- 
ization technic: 

It is assumed that the mechanicochem- 
ical preparation of the canal has already 
been done. Then: 

1. The rubber dam is applied and the 
field of operation is sterilized. 

2. The dressing from the previous sit- 
ting is removed and the canal is dried 
with sterile paper points. 

3. The canal is flooded to the apex 
with the following solution: zinc iodide, 


10. Grossman, L. I., and Appleton, J. L. T., 
Jr.: D. Cosmos, 73:147-160 (Feb.) 1931. 

11. Grossman, L. I.: D. Cosmos, 74:324-327 
(April) 1932. 

12. Werther, R.: D. Cosmos, 74:328-331 
(April) 1932. 
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15 gm.; iodine crystals, 0.6 gm.; distilled 
water, 50 c.c. 

Only iridioplatinum or stainless steel 
instruments are used in conveying this 
solution into the root canal. 

4. A suitable iridioplatinum electrode 
is then selected, one which will fit the 
root canal somewhat loosely and reach 
to the apical foramen. The electrode is 
flamed, allowed to cool and placed in the 
root-canal as near the apex as possible. 
(Make certain this electrode is in circuit 
with the positive pole of the battery.) 

5. The current is switched off by turn- 
ing the rheostat dial back to zero, and 
the patient is given the negative tube 
electrode, which is held firmly in the 
palm of the hand. (See that no metallic 
objects such as bracelets, rings, etc., come 
into contact with the hand electrode.) 

6. The current is then turned on grad- 
ually and the patient is requested to in- 
form you when a tingling sensation is 
felt in the tooth. When the patient re- 
sponds, the current strength is diminished 
slightly so that the tooth feels entirely 
comfortable. 

7. The number of milliamperes on the 
meter is then noted. The dosage is cal- 
culated by dividing the number of milli- 
amperes into thirty, according to the 
formula _ 

ma. 
in minutes. In other words, the product 
obtained by multiplying the number of 
milliamperes by the time in minutes 
should equal 30 milliampere-minutes. 

8. If necessary, a drop of the electro- 
lyte is deposited in the root canal from 
time to time to replenish that which has 
evaporated or has been carried beyond 
the root apex. The current must be 
turned off before the electrode is removed 
from the root canal ; otherwise the patient 
may experience a sudden shock. 

9. On expiration of the required time, 
the current is turned off and the elec- 
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trodes are removed. In multirooted 
teeth, each root canal should be treated 
separately. 

10. A sterile paper point is then sat- 
urated with the zinc iodide-iodine elec- 
trolyte and sealed in the tooth. Treat- 
ments should be renewed preferably every 
forty-eight hours. When the tooth yields 
a negative smear and culture, the canal 
is ready for filling. 

In conclusion, I should like to repeat 
and emphasize the last sentence: “When 
the tooth yields a negative smear and 
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progress in the conservative treatment of 
periapical infection will depend on a more 
rigorous bacteriologic control of the root 
canal and periapical area before the canal 
filling is inserted. Unless this is done, 
we shall drift back again to the uncertain 
methods of the past until another Hunter 
will arise to point an accusing finger at 
us, with this difference: The practices 
of the past can be condoned because of 
a lack of bacteriologic knowledge at 
that time; those of the present and fu- 
ture cannot be condoned because that 


culture, the canal is ready for filling.” knowledge is now available. Shall we 
To my mind, the next important bit of apply it? 
GOLD FOIL 


By HERBERT ELY WILLIAMS, D.D.S., Red Bank, N. J. 


OLD from the beginning of time to 
the present day has been the one 
and only virtually changeless 

standard of value. It is sought, held and 
cherished by all peoples and nations of the 
earth. Gold foil likewise is the standard 
filling material in the realm of operative 
dentistry. Gold foil being the accepted 
standard, the various other filling ma- 
terials, with all their adaptable uses, are 
substitutes. 

I desire to present the subject from a 
psychologic angle rather than a technical 
one, as the profession seems to be already 
rather “over technicked.”” Webster defines 
psychology as “the science of mental 
phenomena.” As applied to dentistry, we 
are more concerned in what it does or 
should do than in what it really is; not 
in the word itself, but in its effect on us 
in accomplishing certain tasks in an easier, 
quicker fashion. 

I prefer to appeal to the reader’s reason 
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and ambition rather than to his methods 
or technical skill. ‘Fear is man’s greatest 
enemy,” Franklin D. Roosevelt says. 
“The only thing we have to fear is fear 
itself.” The chief obstacle in handling 
gold foil is fear. Fear that the rubber 
dam will leak, fear that the foil will fail 
to weld, fear that the filling will tumble 
out when half done, fear of this and of 
that, fear of everything. It is fear that 
makes the manipulation of gold foil an 
arduous, painstaking task rather than a 
pleasurable, profitable pastime. 

I am reminded of a physical giant of 
the gridiron, hero of many a game, un- 
afraid of man or matter but who would 
break out in beads of perspiration over 
the very thought of a foil filling. 

Fear is offset by confidence. Con- 
fidence is gained only in doing hundreds 
of easy accessible foil fillings on occlusal 
surfaces. Confidence can be gained in 
no other way. It would seem unwise to 
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start on the most difficult cavities when 
we are confronted daily with simple ones 
far in excess of our fondest ambition. 
The opinion of thoughtful dentists today 
is that certain phases of dentistry, includ- 
ing prosthetic procedures, together with 
the casting technic, have made wonderful 
progress, while purely operative dentistry 
from a standpoint of permanence has un- 
dergone a shameful depreciation. The 
inlay, of course, is a semilaboratory prod- 
uct. A dental display in the Hall of 
Science at Chicago depicted a dental 
operating room of the horse and buggy 
period. I have no doubt that hundreds 
of dentists viewed that setting with pity 
and amusement. 

Still, the dentist of that period, with 
his year or two of college, and his meager 
office outfit was the creator, through the 
medium of gold foil, of work far superior 
from a standpoint of permanence and 
sterility to that of the average dentist of 
today. The proper annealing temperature 
for gold foil is 1300 F., or to a bright red. 
As long as the pellet does not decrease 
in size, it has not been overannealed. If 
1300 F. fails to destroy all bacteria, 212 
F. would hardly keep them warm. The 
dentist of the side whisker era made 
gold foil fillings that, by reason of an- 
nealing and rubber dam protection, were 
absolutely sterile and were of a perma- 
nent nature. How much have we pro- 
gressed in that respect today? 

A magazine description of the “prog- 
ress of dentistry” also referred to the 
“patchwork dentistry” of not so long 
ago. Arthur D. Black stated at Buffalo, 
in 1932, that “you would not do so many 
silicates if you tabulated your efforts.” 
What Dr. Black had in mind is too ob- 
vious to dwell on here. We can infer 
that he referred to modern patchwork 
rather than the ancient variety. 

One writer on gold foil stated that 
“the skillful application and manipula- 
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tion counts for nothing, of course, if the 
cavity preparation is unorthodox.” It 
would be amusing to hear this writer’s 
attempt to explain the presence of the 
thousands of unorthodox foil fillings still 
giving service after more than fifty years. 

I have never given a gold foil clinic 
or written an article on the subject with- 
out paying the highest tribute to the 
study clubs of the west. What they have 
done to perpetuate the art is a matter 
of history. 

Reference has been made to gold foil 
as a temperamental and geographic ma- 
terial. It seems temperamental because 
of unfamiliarity with its physical char- 
acteristics. It is geographic because of its 
popularity in the west, while in the east 
it has almost become the forgotten ma- 
terial, with a few exceptions, one of 
which I now cite. About three years 
ago, a dinner was given in honor of 
New Jersey dentists who had rendered 
fifty years or more of service. There 
were eight or ten in all. One of the 
number was William E. Truex, whose 
experience in the use of gold foil I shall 
venture to say has not been surpassed by 
living man. 

His record of achievement has been 
the envy and inspiration of the aspiring 
younger men of the day. I recall an 
incident of thirty-five years ago, the case 
of a clergyman whose bite he had opened 
to a considerable extent by means of gold 
foil restorations, involving the occlusal 
third of all the teeth as far posteriorly as 
the molars. Such skill and ambition 
could have been duplicated only by such 
men as the late Marshall Webb. Dr. 
Truex is still working with gold foil 
and fondly observing innumerable speci- 
mens of his foil handiwork which fifty 
years of service have failed to dislodge. 

Let us now, in marked contrast, draw 
a mental picture of a young dentist fresh 
from the state board and in practice. He 
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is holding the strip around a freshly 
packed silicate filling for the required 
three minutes. Meanwhile, his thoughts 
wander back to Mother and Dad and 
the great sacrifice they have made for 
him. Their great expenditure of $12,000 
to place him where he is. His six years 
of study and preparation. These are his 
thoughts: “Is the skill necessary for this 
silicate filling commensurate with my 
great expenditure of time, money and en- 
ergy? Is this my ultimate ideal in opera- 
tive skill? How do my efforts compare 
with those of a Truex, Woodbury, Prime 
or Ferrier? Or with other men of other 
days? Should my dental school have 
made it obligatory to do hundreds of 
foil fillings? How far has purely opera- 
tive dentistry fallen, anyway ?” 

Let us now make a résumé of recent 
investigations. As stated previously, Ar- 
thur D. Black said of silicates “You 
would not do so many silicates if you 
tabulated your efforts.” R. K. Brown, 
M.S., D.D.S., sent questionnaires to many 
prominent inlay workers regarding the 
shortcomings of the inlay, and the unani- 
mous reply of thirty-eight men was “the 
gingival seat.” This point revealed marked 
shrinkages estimated to be one-five-thou- 
sandth to one-ten-thousandth inch. 

That would be quite a gateway for 
bacteria, a gateway which possibly could 
have been closed by placing two or three 
gold foil cylinders at the gingival seat 
which the setting of the inlay would com- 
press. That procedure, however, might 
have been a serious reflection on the 
merits of inlays. 
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In July, 1933, Raymond P. LeRoy, 
after extensive amalgam research, reports 
that “as compared with gold foil fillings 
and inlays which did not leak staining 
solution in any case, the adaptability of 
amalgam was far inferior.” He also says: 
“Surely if we demand a moisture proof 
filling, amalgam falls far short of the 
requirements.” 

That would be sad news to break to 
a trusting patient. I have been an enthu- 
siastic and constant advocate of gold foil 
since 1895 and my confidence in it has 
never faltered nor failed. With no inten- 
tion of boasting, but as an inspiration to 
the younger man, let me say that, in the 
year 1911, my records show 836 foil 
fillings. That number was not greatl) 
augmented by pit and fissure cavities, by 
any means, but included large corners of 
anterior teeth and the bicuspids and 
molars, for in those days, with the Bon- 
will mechanical mallet and our sitting 
position, we ‘“‘met all comers.”’ 

You are a general practitioner. Your 
patient is seated in your newest model 
dental chair, gazing with admiration on 
your latest modern equipment, including 
complete sterilization facilities. You are 
equipped theoretically and practically to 
meet the requirements that the best den- 
tal practice offers. Your patient asks you 
frankly, “Doctor, can you place an abso- 
lutely permanent and sterile filling like 
mother had—one that endured for fifty 
years?” And if your answer is no, then 
I say to you that your six year course of 
intensive study carrying a backbreaking 
overhead of $12,000 has been in vain. 
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Editorials 


THE MEETING OF 1934 

It is doubtful that ever an annual meeting of the American Den- 
tal Association meant more to the members or to the profession than 
the one in St. Paul, Aug. 6-10, 1934. The year had been one of 
manifest unrest, much of it coincident with the unsettled state of 
affairs in the Nation, and in society at large. The destiny of den- 
tistry must of necessity be more or less wrapped up in the ebb and 
flow of the tide of human affairs, and whether we will or not, as 
long as we assume the stature of a profession under the egis of or- 
ganized dentistry, we must swim somewhat with the tide, and be 
influenced more or less by the trend of human events. 

A very impressive sidelight was thrown on the meeting at the 
opening session when the Hon. Frank,B. Kellogg, former Secre- 
tary of State, in bidding welcome to the Association, gave expres- 
sion to the conviction that, while much had been said in recent times 
reflecting on so-called “rugged individualism,” the fact was that 
in all of the development of the ages the influence of individualism 
had been paramount in human progress. We hear many deroga- 
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tory references to such a sentiment, but this pointed observation was 
very heartening when advanced by so distinguished a statesman. 

The President, Dr. A. C. Wherry, in his address at the general 
session, gave utterance to some very worthy sentiments, as might 
have been expected. Among other statements, he said: “The great 
thing which I wish to call to your attention today is not the num- 
bers, not finance, but the spirit or soul of the personnel of our or- 
ganization.” He made a plea for “homogeneous fellowship actu- 
ated by a spirit of determination and confidence.” As the result of 
his extended experience in traveling from one end of the country 
to the other, the President was firm in his conviction that the “es- 
tablished system of personal relationship between the professional 
medical and dental servant and his clientele will continue on a plane 
similar to that which has existed in the past.” ‘This fact should be 
emphasized on every occasion. 

The answer to the prevalent spirit of unrest and disturbed men- 
tality in dentistry is found in the cohesion of legitimate organiza- 
tion, and thus one of the most important functions of the profession 
at this time is to maintain inviolate the principle of organized den- 
tistry as represented by the American Dental Association. Not only 
that, but the members of the Association themselves must stand firm 
for the principles that built dentistry in the first place. We hear 
much today about the necessity for a new point of view, and a new 
alinement of our activities. It is said that times change and that 
what was good for the pioneers of dentistry might not be good for 
conditions today. Times do change. Change is the order of the 
universe, but there is something that should never be forgotten, 
that the moment we attempt to change the fundamentals of our 
calling as represented by the principles of equity and justice, or to 
introduce chimerical theories of a revolutionary nature just to con- 
form to the pressure of a temporary stress, we shall begin to lose 
ground that will require years to recover. This fact seemed to be 
generally recognized in the deliberations of this meeting, and all 
it needs to hold our ship on an even keel is for our members to con- 
sider carefully the immediate and future policies of the organiza- 
tion, and proceed in conformity with the experiences of the past and 
the manifest needs of the present. 
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In keeping with this basic idea, and standing out as one of the 
conspicuous presentations of the St. Paul meeting, a paper was read 
at one of the sessions by Dr. Frederick C. Warnshuis of Grand 
Rapids, Mich., on “Pending Problems and Trends in Medical and 
Dental Economics.” Dr. Warnshuis has been secretary of the 
Michigan State Medical Society since 1913, and speaker of the 
House of Delegates of the American Medical Association since 
1922. His address was a splendid dissertation on our present prob- 
lems in medicine and dentistry, and while it is futile to try to pre- 
sent an adequate picture of this paper in a few excerpts, we must 
at least venture to make several quotations. In referring to the re- 
lationship between the government and the professions, he said: 
“Our pressing need is to recognize that Governments exist to be 
supported by the people. Our perniciously acquired habit of en- 
deavoring to ‘thumb’ all we can from the government is funda- 
mentally unsound. The same principle applies to organized ef- 
fort.” 

He indicated certain signs along the road to economic progress, 
one of which stated that: “Whenever the control of the practice of 
medicine has been wrested from the medical profession, it is found 
that either the public or the profession or both are dissatisfied with 
the result. Conversely, it is found that in those countries where the 
medical profession retains control of the practice of medicine, both 
the public and the profession are satisfied.” 

Again he said: 

The medical and dental professions and not commercial conjurers or political 
agitators must select the correct course and this selection will be made in the interests 
of the public no less than for the continued freedom, independence and self-respect 
of medicine and dentistry themselves. 

The fact should not be lost sight of that medical and dental organizations have 
consistently demanded that the economic security of the individual practitioner be 
insured along with the welfare of the public at large in any new form of medical and 
dental practice which may be evolved. 

No third party must be permitted to come between the patient and his physician 
in any medical relation. All responsibility for the character of medical service must 
be borne by the profession. 

The paper as a whole was a carefully prepared exposition of the 
author’s reaction to present conditions, and it will appear in an 
early issue of THE JOURNAL. 
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At the same session, Dr. Boyd S. Gardner read an instructive 
paper on “The Need of Dental Consultation in Life Insurance Ex- 
amination,” that we trust may bear fruit. 

One of the encouraging features of this meeting was the lack of 
ballyhoo on the part of the daily press in reporting the sessions. 
More and more, the press is assuming the attitude that the dental 
profession is entitled to the respect of the community when it re- 
ports dental conventions, and there is a pronounced tendency to- 
ward eliminating buffoonery and byplay in these press reports. 

The weather was for the most part favorable, and the Local Com- 
mittee did all in its power to provide the best of facilities for stag- 
ing the meeting. They are entitled to all commendation. 

The attendance was approximately 6,000, which was a very ex- 
cellent showing considering existing conditions. 

Following are the new officers: President, Frank M. Casto, 
Cleveland, Ohio; President Elect, George B. Winter, St. Louis, 
Mo.: Vice Presidents: Max E. Ernst, St. Paul, Minn.; B. F. 
Thielen, Paris, Texas; Frederick H. Lum, Jr., Chatham, N. J.; 
Secretary, Harry B. Pinney, Chicago, IIl.; Treasurer, Roscoe H. 
Volland, Iowa City, Iowa. 

New Orleans was selected as the next place of meeting. 

Altogether the 1934 Session will go down in history as an en- 
couraging landmark in the growth and solidarity of our Associa- 
tion. 


ETHICS BIG AND LITTLE 


Lest some one find fault with the title “Ethics Big and Little,” 
it must be acknowledged that philosophers and ethicists would not 
approve it. The most exalted standard extant claims that a breach 
of the least involves a breach of the greatest. Theoretically, the “all 
or none” principle is final. Unfortunately, only “little ethics” can 
be discussed in a practical essay. It is evident that those who pre- 
sented the major formulas have mourned on their Olympus ever 
since to see them fractured and in fragments. From the Tables of 
Stone to the Constitution of the United States, this has been true. 
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Imagine America as we know it understanding the Constitution 
well enough to live by it! Impossible! And so lesser ethics in the 
form of laws have been ground out by the thousand by every state 
and the United States. They direct the use of white pepper or black 
on the morning eggs, left foot or right on the brazen rail, as well as 
the color one takes, whether dark or pale. No compliment, you 
say, to our intelligence. We are not dealing in compliments—only 
in facts. 

We remember the old copybooks used for the improvement of 
penmanship. While cramped fingers scrawled the headline repeti- 
tively, ethics insinuated themselves across the page. They were 
small ethics, bootlegged to our consciousness by crafty educators. 
They assumed that we had to have moral labels for every act and 
so saturated our unwilling memories with them. It was clever strat- 
egy. These educators had learned from life that major ethics were 
too much for minor minds. In that line lies our theme. 

Ethics in majestic phrase, ethics in resplendent ritual, ethics on 
streaming pennants are adoptable by enthusiastic multitudes, but 
their adoption means nothing. The oath or pledge to conform is 
vacuous because men can’t follow either into its varied ramifica- 
tions. The major oath is too much for minor minds. Measured in 
terms of public pledges, of organization memberships, very ordi- 
nary men rate among the gods. But he who knows men at all in- 
timately is not deceived by buttons or banners or avowed allegiances. 
The fact is the old copybooks were nearer right, better suited to 
our capacities. Repugnant, Victorian, trite, prating—as you like 
—they are the essential morals. 

Let us see. American medicine boasts 156,440 ethical practition- 
ers (Bierring: Literary Digest, June 23, 1934). Dentistry claims 
60,000 approved and badged members. Law has 160,605 bar-ad- 
mitted constituents. But no one of these groups would claim that 
all of its members are true to their code. Nor would the members 
themselves. Membership in a large society lays no heavy obliga- 
tion on the conscience of an individual. The comprehensive ethic 
is never binding in lesser matters. This must be so for the survival 
of the organization; no lodge could survive overnight on the all or 
none theory. As a result, benevolence may be supported by the 
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practically malevolent. The strength of such bodies is in their gen- 
erosity, their charity toward the small ethics that are unkept. The 
multitude is pledged to showy benevolence as a magnificent gesture. 
How else could benevolence live? 

Again: A group of idealists pledge themselves to the high pur- 
pose of science. They must have an esprit de corps for the body 
they would organize and for its zest must contrive a suggestive, a 
comprehensive name. Because the purpose must be advertised, 
must be far flung, must be made visible to a gaping and admiring 
world, their pennant is raised to the top of the highest mast to be 
found. The scientists gather around and invite to membership their 
friends whose only interest in science is rhetorical, to echo words 
and to sound scientific. Who would dare say that scientific organi- 
zations are made up wholly of scientists? The dues of the linguistic 
adherents are necessary to carry on, to publicize still farther and to 
create acclaim. Who for a moment would contend that the scien- 
tific mind, so alert for immediate purposes, reaches or touches the 
smaller issues that constitute life? Scientists seldom concern them- 
selves with their own findings no matter how extensive the blight 
of those findings. We recall that scientists made possible the most 
damning episode in the history of mankind under the thin guise of 
patriotism. But who knows of an instance wherein the searcher for 
truth, for fact, for new knowledge raised a voice of objection? The 
major glory obscured the lesser ethic, and so the work of his hand 
and brain swept a hemisphere with desolation. He became one of 
the four horsemen of human futility. 

Perhaps that is enough. Such is our manner of life, our involved 
relationship, that the organization which pledges us to high ideals 
on the one hand cannot interfere with the lives we live on the other. 
And that is well. Men rise to their greatest heights on the stepping 
stones of the small ethics that guide them in the intimate relation- 
ships. They are nearest their final evolution when their individual- 
ism is above reproach rather than their public profession. He is 
nearest the top of well-doing who makes his gift when there is no 
placard for the window to advertise it. 

There never was a time in the history of dentistry and medicine 
when physicians and dentists were so closely related, so interde- 
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pendent. In the routine of daily practice, one calls the other, is ad- 
vised by the other, and a second physician or dentist becomes in- 
volved in a given case. The ease with which one may “fall” for 
dishonesty, treachery is appalling. And the frequency with which 
this occurs is more so. A barbed suggestion, a poisoned inflection, 
an arched brow are enough to create a small ruin, disaster, perhaps, 
for a man who may be inherently honest. No organization can con- 
trol a matter like that. No club membership can exempt such a 
wrongdoer from contempt, and such an act not only injures its im- 
mediate victim, but also saps the strength and purpose of the whole 
profession. Obviously, this is not a matter of the major ethic of the 
ritual, but of the minor but more important ethic of life. 


APPROPRIATE LITERATURE FOR THE RECEPTION 
ROOM 


The stock joke about the character of literature to be found on 
the reception room table of the average dentist should no longer 
apply. Dentists are becoming more discriminating all the while as 
to the appropriateness or otherwise of the literature they present 
for their patients to read. Usually, the time is more or less limited 
for a waiting patient to read articles of any length, and thus the 
selection of material should be more along the lines of an ephemeral 
interest rather than in the nature of lengthy or learned dissertations. 
In other words, it should aim to be entertaining whether or not it 
is instructive. 

One thing is taboo. To cover the reception room table with 
copies of the ordinary dental journals is to show poor psychology, 


_if not a downright lack of taste. The parading of dental lore before 


the prospective patient is ncither appealing nor appropriate. The 
old time dog-eared, out-of-date lay magazine has been pretty well 
eliminated from the reception room, much to the credit of the 
practitioner. Now let us keep our reading matter not only up to 
date, but also appropriate. Magazines with plenty of pictures make 
the strongest appeal to the average casual reception room reader. 


Obituaries 


W. P. JONES, D.D.S. 
(1856-1934) 


W. P. Jones was born in Anderson, Ind., in 1856; died, May 12, at his home in 
Portland, Ind. 

He began the practice of dentistry in the town of his birth and later practiced in 
Gold Hill, Nev., and Bodie, Calif. He returned to Indiana in 1882, locating in 
Portland. The following year, he settled in Portland, where he practiced for fifty- 
one years. 

The cause of death was pneumonia and cerebral hemorrhage. 

Dr. Jones is survived by the widow and two children, a daughter, and a son, 
Horace E. Jones, D.D.S., of Baltimore, Md. 


HENRY ALBERT BAKER, D.D.S. 
(1848-1934) 


Henry Albert Baker, D.D.S., one of the most distinguished of Boston dentists, 
died at his home in Hillsboro, N. H., April 24, 1934. 

He was born in Newport, N. H., Nov. 27, 1848. He passed his childhood on a 
farm, and obtained his early education under difficulties. 

Dr. Baker was granted a degree at the Boston Dental College in 1879 and there- 
after practiced in Boston. His rise in his profession was rapid and he was early an 
authority in difficult cases of malocclusion and cleft palate. He was a member of the 
American Academy of Dental Science, and an honorary member of the American 
Society of Orthodontists, and of other organizations. He was specially honored by 
the American Society of Orthodontists in 1923 for distinctive achievement in ortho- 
dontia. 

In November, 1874, he married Julia Wills, who died in 1918. A son, Lawrence 
Wills Baker, is professor of orthodontia in Harvard University. A second son, 
Warren Stearns Baker, died in early manhood. 
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PRACTICE IN PARAGRAPHS 


— This department is intended for busy readers. It aims to tell a vivid story ina “= 
few words. Items should be of a practical character, and free from padding— 
not more than a paragraph or two. We exact no limit, but two hundred 

= words can tell most of these stories. Send in your ideas; they will be welcome. = 


Nothing Impossible to Master—There is nothing in orthodontia beyond the ability 
of the average general practitioner to master. Technic can be easily learned. The only 
possible objection lies in the inability to make a dependable diagnosis and formulate a 
comprehensive line of treatment.—Frank A. Delabarre, Boston, Mass. 


Dry Socket—All saliva should be excluded from extraction wounds until the alveoli 
are filled with firm blood clots. Failure to observe this detail frequently results in 
“dry socket” because a mixture of blood and saliva forms a very poor basis for the 
healing process.—P. G. Puterbaugh, Chicago. 

Vulcanite Repairs—Reline cases or the mold that is to receive new rubber for 
vulcanization may be thoroughly cleaned by applying a small amount of chloroform 
to the case after it is flasked, then flushing with boiling water. The boiling water 
causes the chloroform to react violently and greatly aids in preparing the case for 
packing. —E. C. Pendleton, Chicago, Ill. 


“Does a Clean Tooth Decay?”—Mouth Cleanliness vs. Dietary Reform—Com- 
ments on the recent famous diet debate by the lay dentist who has done no research or 
investigation would fall and fade on the midnight air. The disagreement of the dis- 
tinguished scientific gentlemen who participated therein befogs the controversy the 
more. I have always believed that prevention of decay perhaps might be consum- 
mated by weekly visits to the dentist. The teeth thus might be brushed, flossed, 
treated with nitrate and watched, and if decay were prevented from starting, it could 
be prevented from progressing. The teeth of the Eskimo seldom manifested evi- 
dences of decay until the despoiler arrived with his supply of gum drops. Then why 
do our teeth decay? Because we are not Eskimos. After all, denture bearing gums 
or even toothless gums in “God’s Country,” are infinitely more desirable than gums 
full of perfect teeth in the frigid lands of the north.—Herhert Ely Williams, Red 
Bank, N. J. 


Cleaning Gold Clasps—This practical suggestion for cleaning gold clasps may be 
given a patient on the completion of a removable bridge or denture case with clasps: 


A match is lighted and after about one inch of the end has been burned it is im- 
mersed in water. After the bulk of the charcoal paste thus formed is removed, the 
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stick is applied to the wet clasp and is used as a polishing agent. Being of soft pine, 
it is easily adapted to the inside of the clasp, which is often quite inaccessible. This 
will clean and polish the clasp inside and out and is about the only method which the 
patient can use in the home care of the denture.—R. N. Douglas, Elkhart, Ind. 


Formocresol Paste in Pulpless Teeth—In some instances, pulpless teeth show a 
tendency to irritability or sensitiveness in the canals near the apex while being treated, 
especially if a broach is used for thorough cleaning of the canals. Under such cir- 
cumstances, it is always advisable to let the tooth rest before attempting to insert a 
root filling till the irritation has entirely subsided. To insure the canals against in- 
fection during the subsidence of the soreness, a paste may be made by mixing formo- 
cresol and oxide of zinc, incorporating in it some fibers of cotton, carrying this with- 
out pressure in the canals and covering the whole with oxyphosphate zinc cement to 
fill the cavity. A filling of this kind may safely be left in as long as several months if 
necessary, at the end of which time all soreness will be gone and the canals will be 
found clean and sterile and may be filled in the usual way. It is seldom desirable to 
fill canals while there is irritation at the apex of the root.—Editor. 


What Magazines Do You-Take?—This is a practical question and one of more 
than ordinary importance. A man is known just as surely by the magazines and books 
that he reads as by the associates which he cultivates. Of course, we are thinking in 
this instance of the magazines which you, as a dentist and one who is meeting the 
public in your office every day, keep on your waiting-room table. You were told long 
ago to keep only up-to-date magazines in your office. The failure to do so in the past 
has elicited many a pun from the funny-minded folk but, on the whole, dentists are 
more careful than they used to be about this detail of office management. The pro- 
gressive and alert dentist always sees to it that only current issues of magazines are 
in vogue in his office. Opinion undoubtedly will vary as to the type of magazine to 
select for the waiting room. Generally speaking, a few different magazines, well se- 
lected, will suffice. These need not be the most expensive sort, for cost, it seems, has 
little to do with a patient’s selection of a magazine for office reading. A travel maga- 
zine, a magazine for the women, a good weekly news magazine, the short “digest” 
type of magazine and possibly a children’s or health magazine will suffice for all 
purposes. To have any more than those named is superfluous and tends toward dis- 
order and unsightliness—R. N. Douglas, Elkhart, Ind. 


Fillings “Popping Out”—Fillings should be made so that they will remain. They 
must not “pop out” all in one piece. Breaking of a tooth is a different matter. Whether 
cavities are prepared after the orthodox, old-fashioned method, with a slice, round, 
square, oval, oblong, dovetail or undercut, the fillings must stay in regardless of the 
manner of preparation. An ordinarily fair filling stil! in the tooth means more to the 
patient than a masterpiece which, as some patients seem to delight in saying, “dropped 
out.” Some dentists call all fillings, plates, etc., “restorations.” Are they ?—Herbert 
Ely Williams, Red Bank, N. J. 
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COUNCIL ON DENTAL THERAPEUTICS 


ACCEPTED DENTAL REMEDIES 


The following articles have been accepted as conforming to 
the rules of the Council on Dental Therapeutics of the Ameri- 
can Dental Association. The Council desires dentists to under- 
stand that the admission of an article does not imply a 
recommendation. A copy of the rules which govern the Coun- 
cil in the consideration of articles will be sent on request. 

SAMUEL M. Gorpon, Secretary 


ANESTHETICS—LOCAL 


Benzocaine Ointment-Novocol.—Benzocaine, 25.3 per cent; 
oil of cloves, U.S.P., 2.7 per cent; lanolin, U.S.P., and 
white petrolatum, 72 per cent, put up in collapsible tubes 
AcTIONS AND Uses: (See Ethyl Aminobenzoate, Accepted 

Dental Remedies, 1934, p. 44.) 
Manufactured by Novocol Chemical Manufacturing Company, 
Brooklyn, N. 
Benzocaine Solution-Novocol.—Benzocaine, 18 per cent; 
oil of wintergreen and oil of cloves, 82 per cent. 
_ Actions AND Uses: (See Ethyl Aminobenzoate, Accepted 
Dental Remedies, 1934, p. 44.) 

Manufactured by Novocol Chemical Manufacturing Company, 
Brooklyn, N. Y 


COD LIVER OIL AND 
RELATED SUBSTANCES' 


Ucoline Standardized Cod Liver Oil.—Cod liver oil con- 
taining 0.5 per cent of a mixture of equal parts of oil of 
peppermint and oil of wintergreen as flavoring, and having 
a vitamin A potency of not less than 1,000 units 
(U.S.P. X) per gram, and a vitamin D potency of not less 
than 333 units (American Drug Manufacturers Associa- 
tion) per gram. 

DosaceE: For adults, 2 to 4 c.c. (30 to 60 minims) three 
times a day; for children, 1 to 2.c.c. (15 to 30 minims) three 
times a day. 

Manufactured by the Ucoline Products Co., Chicago, Ill. No U. S 
patent or trademark, 

Ucoline Standardized Cod Liver Oil complies with the standards of 
the U.S.P. X. In addition, it is required to have a content of fat 
soluble vitamin A as determined by the method of the U.S.P. X of not 
less than 1,000 units per gram and an antirachitic potency, as deter- 
mined by the method of the American Drug Manufacturers Associa 
tion, of not less than 333 vitamin D units per gram 


1. Accepted Dental Remedies, p. 73 
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PEPSODENT TOOTH PASTE—NOT ACCEPTABLE 
FOR ACCEPTED DENTAL REMEDIES 


The Council has authorized the publication of the following report. 

SAMUEL M. Gorvbon, Secretary. 

Pepsodent Tooth Paste, put out by the Pepsodent Company, Chicago, III., is widely 
advertised. The formula has been changed several times since the introduction of a 
product under that name about fifteen years ago, but the “mucin film” removing claims 
have remained essentially the same. This was the sheet-anchor of the advertising, but 
definite therapeutic claims which did not stand the light of critical examination were 
thrown in for good measure. In addition to its “film” removing claims, in earlier ad- 
vertising, it was said to be a hemostatic agent; it was claimed to supply calcium and 
phosphorus that prevented tooth decay during pregnancy; and to be an aid in warding 
off pyorrhea and other dental conditions. If one believes the advertising, the different 
products that have been sold under the designation of Pepsodent Tooth Paste were the 
film removers par excellence: “. .. removing film is and always will be Pepsodent’s chief 
duty. Today’s Pepsodent performs that duty better than any toothpaste has before.” 
Essentially similar claims were made earlier. 

These and other claims were discussed in a report of the Council which was sent to 
the Pepsodent Company in 1931. No evidence was received from them to cause a re 
vision of the Council’s opinion concerning the many unwarranted claims in Bulletin 20, 
issued as late as January, 1930. In fact, the firm announced that the formula was again 
being changed. Under the claim of scientific advancement, changes of the product can 
be made so rapidly and conveniently that neither the Council or any other investigating 
body could hope to keep up with them. There is no available adequate scientific evidence 
of improvement in the product with each successive change. 

One feature of Pepsodent advertising was the claim of a changing formula to meet 
the demands of dental science—whatever they might be. A review of the advertising at 
various periods and the published report of Gies’ and others indicated that the formula 
might have been changed after critical discussion of some of the claims and properties 
of Pepsodent Tooth Paste. In the light of these investigations, the claims were shown 
to be unwarranted and misleading. 

The formula of Pepsodent Tooth Paste, as it is now being sold, is stated to be: 


Special calcium phosphate......... 59.400 per cent 
Glycerine, water and flavor........... ‘a . 38.463 per cent 


1. Taylor, J. M., et al.: Highfalutin Dupery: Comment on the Falsity of Various Published 
Claims for Certain Dentifrices, Pepsodent, J. D. Res., 1:505 (Dec.) 1919. Pepsodent, Quers 
and Minor Note, J.A.M.A., 72:1387 (May 10) 1919. Franke, Elizabeth C., and Gies, W. J.: 
Experimental Studies of the Validity of Advertised Claims for Products of Public Importance 
in Relation to Oral Hygiene or Dental Therapeutics: 2. The Advertised Claim That Pepso- 
dent, When Used as a Dentifrice, Removes Mucin Plaques from Teeth, by Digesting Such 
Plaques, Is Wholly Unwarranted, J. D. Res., 1:511 (Dec.) 1919. Gies, W. J.: Experimental 
Studies of the Validity of Advertised Claims for Products of Public Importznce in Relation to 
Oral Hygiene or Dental Therapeutics: 4. Pepsodent “Bulletin No. 4” Does Not Show That 
Pepsodent Exerts Appreciable Digestive Action on Dental Mucin Plaques, J. D. Res., 2:299 
(June) 1920. Van der Merwe, S. W.: Some Aspects of Modern Dentifrices, J. D. Res., 7:327 
(Sept.) 1927. 
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The special calcium phosphate, of which much is made in current advertising, is 
nothing more than dicalcium phosphate, long known to chemists. There is nothing 
revolutionary or startling about it, despite the assertions that the “discovery followed 
seven years of research,” “we held a competition from among the ablest minds in chem- 
istry” and the “process is a carefully guarded secret.” Dicalcium phosphate has for many 
years been a constituent of baking powders. Dicalcium phosphate of fine grain, less than 
400 mesh, is available from commercial phosphate producing plants. (The Council has 
recently accepted a tooth paste cuntaining dicalcium phosphate of known composition and 
standards under the name of Lactona Dentifrice and the product, dicalcium phosphate 
of known physical properties is listed in Accepted Dental Remedies.) Dicalcium phos- 
phate can be purchased without restriction. The source and purity of the “calcium 
phosphate” is not made known. The amount of glycerine in the tooth paste is not given. 

It would take too much space to detail the claims made for and composition of 
products under the same name in the past. Some of the present claims with reference 
to the “film” are discussed. Recent advertising reads: 

The New cleansing and polishing material in Pepsodent stands unsurpassed in removing 
stained destructive film. Pepsodent—Special Film removing tooth paste. 

Removing film is and always will be Pepsodent’s chief duty. Today’s Pepsodent performs that 
duty better than any tooth paste ever has before. 

Film is that slippery coating on your teeth. It gathers germs that cause decay. It glues them 
tightly to enamel. Film absorbs the stain from food and smoking and makes them unattractive. 
Removing film is important for beauty and health. [Italics ours. ] 

In the early period of exploitation, the digestive action of pepsin was held responsible; 
later, the agency was the “fruit acids” contained in the tooth paste. Now it is the “special 
polishing agent.” 

Whether it is a single agency in the tooth paste or the combination in the paste that 
is held to “remove the film,” no evidence is available that Pepsodent Tooth Paste re- 
moves the “film,” to accept for a moment the theory that a “film” associated with caries 
is present. No evidence is available to the Council that, once the “film” is removed, a “film” 
does not form immediately after. Furthermore, while the Pepsodent Company have 
made “film” a bugaboo for about fifteen years, they have not presented acceptable evi- 
dence as to why all “film” must be removed; the nature of “film” responsible for dental 
diseases, and how Pepsodent Tooth Paste operates to reduce the incidence of diseases 
by removal of the “film.” The company has not differentiated between the “film” that 
may exert a protective nature’ and the “film” that may be associated with caries. 

Investigators who have studied the problem are not yet in complete agreement as to 
the part that the so-called plaques may play in the caries problem. While some sort of 
a “plaque” has been assumed by some to be associated with caries, it has defied repro- 
ducible description, even at the hands of the most capable investigators. No one has yet 
brought forward acceptable evidence that “films” or mucin plaques are solely responsible 
for caries or other dental disorders, as inferred in the firm’s advertising. The “mucin 
plaques,” so-called, may prove to be a factor in the production of caries, but no one has 
yet determined their character exactly enough to permit the claims made by the Pepso- 
dent Company. “Mucin plaques,” so-called, should not be confused with the layer of 
saliva or loose food deposits that are present at all times. Even the early proponents of 
the acid theory of dental caries, such as Miller, G. V. Black and Williams, were not 
in agreement as to the description of the so-called plaque for decay. The existence of 
certain forms of plaques on the teeth of those immune to caries is well known. The 
protective action of an organic covering has been recognized for years. As the situation 


2. Goldsworthy, N. E., and Florey, H.: Brit. J. Exper. Path., 11:192 (June) 1930. Beust, T. 
B.: Micro-Organisms and Caries, J.A.D.A., 17:1536 (Aug.) 1930. 
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remains, a causal relationship between “film” on teeth and caries is not proved. No one 
has definitely determined whether it is positive, negative or neutral in character. Even 
those modern proponents of the idea that certain plaques should be removed are in agree- 
ment that no tooth paste can be of much value because it does not reach the places where 
the “film” may be located; namely, between the teeth. 

Should something called “film” in Pepsodent advertising parlance be removed as broad- 
cast by the Pepsodent Company? The answer, until more is known about the film, is 
“No.” As used by the Pepsodent Company, the term “film,” in our opinion, is a slogan 
with no factual evidence behind it. It lends itself too easily to an appeal to fear on the 
part of the uninitiated. If the “film” of Pepsodent advertising refers to what may be 
termed “a dirty mouth,” again the claim that Pepsodent Tooth Paste prevents tooth 
decay is misleading, for it is a well known observation that so-called “dirty mouths” 
may be free from caries, while visually “clean mouths” may not be free from decay. (It 
is interesting to note that while a covering passing under the term “plaque” is held by 
some to be responsible for decay in isolated spots, there is no diagnostic agent available 
to foretell that this decay will develop. In general, only after the cavity is formed is the 
practitioner aware of its existence. ) 

Frequent inspection by the dentist will insure detection of incipient caries in the early 
stage and thus additional protective measures may be introduced. But this type of pre 
vention rests on operative procedures, not on the use of a tooth paste, such as Pepsodent. 

Bibby’ has furnished an interesting report of a “brown plaque” associated with relative 
immunity to caries. This “brown plaque” is interesting because it is visible. After briefly 
reviewing the various views concerning the effects of mucin and bacteria on the teeth, 
Bibby rightfully concludes: “The condemnation of all muco-bacterial deposits is un- 
justifiable without more definite knowledge of their nature and effects.” In view of the 
unconfirmed claims of the nature of the “mucinous plaque” or “film” and its effect on 
the incidence of dental caries, statements which infer that they are the cause of caries 
are misleading and unwarranted. Fairness would dictate that contrary as well as sup 
porting references be given, a technic foreign to this type of advertising. In a recent 
review of the caries problem, Rosebury pertinently states: “Hygienic measures as now 
applied are probably but limited in value in combating caries.” 

The Council holds that as far as available evidence goes, the most that can be said 
for any tooth paste is that it may aid the toothbrush in keeping the accessible surfaces 
of the teeth clean. How it acts to do this cannot be definitely stated at the present time. 
Hence, the Council has taken a liberal attitude and has agreed to accept for Accepted 
Dental Remedies dentifrices which make no claim beyond this. The unwarranted and 
misleading assertions in the advertising of the Pepsodent Company now, as in years past, 
go beyond this. 

In view of the foregoing, the Council declares Pepsodent Tooth Paste unacceptable 
for Accepted Dental Remedies. 


3. Bibby, B. G.: Study of Pigmented Dental Plaque, J. D. Res., 11:855 (Dec.) 1931. 


OLEOTHESIN—NOT ACCEPTABLE FOR 
ACCEPTED DENTAL REMEDIES 


Ihe Council has authorized publication of the following report. 
SAMUEL M. Gorvon, Secretary 


Oleothesin is advertised to dentists in dental journals of the type that are sent gratis to 
dentists. Oleothesin is manufactured by the Oleothesin Company of Buffalo, N. Y., and 


| 


No one 
er. Even 
in agree- 
es where 


as broad- 
e film, is 
a slogan 
ir on the 
t may be 
its tooth 
mouths” 
cay. (It 
held by 
available 
ed is the 


he early 
> of pre- 
psodent. 
relative 
r briefly 
1e teeth, 
s is un- 
vw of the 
on 
yf caries 
as sup- 
a recent 
as now 


be said 
surfaces 
nt time. 
\ccepted 
ted and 
irs past, 


ceptable 


elary. 
ratis to 
Y., and 


1691 


Council on Dental Therapeutics 
patented in the name of Oscar Hayden Stover, of Buffalo. (No. 1,907,392, May 2, 1933.) 
It has been the subject of inquiries to this Council by reason of this advertising. 

While the advertisements are noninformative regarding composition, they are not 
reticent concerning the alleged therapeutic attributes of the product. In fact, the broad, 
all-inclusive claim is made: “safe, certain SURFACE ANESTHETIC.” It is adver- 
tised to dentists for the relief of pain due to ‘““Needle Puncture,” “Scaling Teeth,” “Gin- 
givitis,’” “Nausea during impression taking,” “Plate Discomfort,’ “Deciduous Teeth,” 
“Abscesses,” “Pulpitis,’ ‘Deep Cavities,” ‘“Post-Operative Pain,” “Cysts,” “Broken 
Teeth,” “Fractures,” “Bony Processes,” “Stomatitis,” “First Aid,” “Burns.” 

Inquiry was made of the manufacturer as to whether the product was of secret com- 
position, and a quantitative statement of its composition was requested if it were not 
secret. The firm replied, denying secrecy, and presented the following formula: 

Per Cent by Wt. 


Olive oil} 76 

“Ser 
Lanolin § 
Flavors 


The Council on Dental Therapeutics finds Oleothesin not acceptable for Accepted 
Dental Remedies, because it is an unoriginal mixture of well-known substances, marketed 
under a misleading, uninformative trade name, with no statement of its composition, and 
under therapeutic claims that are too inclusive, exaggerated and unwarranted. 

The Council endorses the conclusions of the Council on Pharmacy and Chemistry of 
the American Medical Association, and offers the following extract from their report for 
the information of the dental profession: 

This is a formula the prescription for which might have been written on any suitable occa- 
sion by any practitioner from Maine to California. However, on May 2, 1933, a patent was 
issued and so the mixture became an original, protected invention and any one writing such a 
prescription after that date, regardless of how frequently he had been using it before, would 
be liable to prosecution under the United States laws for patent infringement or would be 
obliged to contest the patent in court if the manufacturer so chose. 

The increased penetrating power (through mucous membranes) and the solubility in oils 
and fats of procaine base, as compared with the hydrochloride, have been known since the 
work of O. Gros (in 1910) and verified by A. Laewen (1910; 1912) and Sollmann (1918). The 
base does not penetrate the intact integument and hence would be of no appreciable value in 
relieving the pain of boils, carbuncles or needle puncture. In a booklet entitled “Pharmacology 
and Technique” it is ingeniously implied that the product is the answer to a study of fifty 
years’ duration: 

“There has been a continuous search, since Koller’s use of cocaine in 1884, for a drug to be 
used as a topical anesthetic, possessing the ability to penetrate mucous membranes, yet having 
low toxicity.” 

If Oleothesin is that long sought drug, then the search should have ended twenty-three years 
earlier than the granting of the patent, with the publication of the actions and properties of 
procaine base by the aforementioned investigators. The product clearly represents another at- 
tempt to push a mixture of a thoroughly investigated, familiar and time-honored drug as some- 
thing new, original and epoch making. It has been said that if common sense dictated the 
granting of patents such a mixture would not be patentable.’ 


1. J.A.M.A., 102:1003 (March 31) 1934 
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CARBOL EUGENOL—NOT ACCEPTABLE FOR 
ACCEPTED DENTAL REMEDIES 


The Council has authorized the publication of the following report. 

SAMUEL M. Gorpon, Secretary. 

Carbon Eugenol is the name under which the King’s Specialty Company, of Fort 
Wayne, Ind., sells to the dental profession a preparation for pulp capping. A package 
which sells for $4 contains a small bottle of powder and a small bottle of a liquid. Ap- 
proximately two-fifths ounce of the powder is present in each package, and approximately 
one-half fluid ounce of the liquid is present in each package. It has been sold for years 
as a material for capping exposed pulps. 

A statement of composition does not appear on the labels. The firm was requested to 
furnish a statement of qualitative and quantitative composition, but they did not avail 
themselves of this opportunity to place the composition on record. This policy is con- 
trary to the interests of the profession, for it is not only the right but also the duty of the 
profession to know what they use or prescribe. According to the Chemist’s report, ap- 
pended below, the Laboratory concluded that a product having essentially similar prop- 
erties to Carbol Eugenol Powder may be prepared by mixing together zinc oxide, U.S.P., 
95 parts by weight, bismuth subnitrate, U.S.P., 3 parts by weight, and barium sulphate, 
U.S.P., 2 parts by weight. The liquid portion is essentially eugenol, but the tests indicate 
that a very small part of a phenolic.substance other than eugenol may have been added. 

The cost of this material under the name of Carbol Eugenol is far out of proportion 
to the cost to the dentist if these products were used with a knowledge of the composition. 

Zinc oxide and eugenol have been used for many years for capping exposed pulps, if 
such a measure is indicated. Various recipes for materials for pulp capping have ap- 
peared in the dental literature from time to time. Several of these are: a mixture of 
thymol, 1 part by weight, and zinc oxide, 2 parts by weight." Thymol alone has been 
used in anterior teeth, and zinc oxide and eugenol in anterior and posterior teeth. Various 
other combinations have been suggested, but it must be remembered that the indications 
tor pulp capping are varied, depending on individual conditions and on the experience of 
the operators. A discussion of the varied opinions held regarding the success of capping 
pulps or the indications for this procedure is not within the scope of this report. A short 
discussion of an investigation concerning this procedure appears in McGehee’s textbook.’ 
Zinc oxide with eugenol, thymol or the zinc oxide-thymol combination mentioned above 
will satisfy all legitimate requirements. 

No evidence is available to the Council that such a mixture as is present in Carbol 
Eugenol is more effective than either of these well-known combinations alone. 

In view of the foregoing, Carbol Eugenol Liquid and Carbol Eugenol Powder are de- 
clared not acceptable for Accepted Dental Remedies; because a statement of composition 
does not appear on the label and the composition is avowedly secret (Rule 1) ; tests for 
identifying the ingredients are not made available (Rule 2); no evidence is available 
that the ingredients in Carbol Eugenol possess advantages over zinc oxide and eugenol 
alone, and the firm is not entitled to a proprietary name for a mixture of well-known 
substances (Rule 8). ‘The Chemist’s report is appended. 

1. Prinz, Hermann: Diseases of Soft Structures of the Teeth and Their Treatment, Phila- 
delphia: Lea & Febiger, Herman Prinz, 1928, p. 108. Aiguier, J. E.: Use of Drugs in Dentistry, 
J.A.D.A., 17:1431 (Aug.) 1930. 

2. McGehee, W. H. O.: Textbook of Operative Dentistry, Philadelphia: P. Blakiston’s Son 
& Co., 1930, p. 794. 
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CARBOL EUGENOL 


Two original large size packages of Carbol Eugenol (King’s Specialty Co., Fort 
Wayne, Ind.), price, $4 each, were purchased on the open market for examination. 

The following appeared on the package: 

Carbol Eugenol. For the Painless Capping of Exposed and Inflamed Pulps and Their Preser- 
vation. Prevents Thermal Changes. Formula of J. A. Williams, D.D.S. 

Carbol Eugenol is sold as Carbol Eugenol Powder and Carbol Eugenol Liquid. A 
statement of composition was not found on any of the packages examined. 

The following appeared on the circular accompanying the packages: 

The application of the liquid Carbol Eugenol to any sensitive cavity will be found to give 
marked relief from pain. 

Carbol Eugenol Powder——FEach package contained 12.5 gm. (approximately two-fifths 
ounces) of a flat, white, fine powder. The contents of two packages were bulked and 
mixed. 

Qualitative tests indicated the presence of an acid insoluble material, which responded 
to tests for barium and sulphate after fusion with sodium carbonate, bismuth, zinc and 
nitrate. The presence of small amounts of phosphate, magnesium and sodium was in- 
dicated. —The powder darkened when exposed to hydrogen sulphide. When the powder 
was treated with dilute acids, particles with the appearance of small splinters of wood 
appeared in the insoluble portion. 

Quantitative determinations yielded the following: 


From the foregoing, it may be concluded that a product having essentially similar prop- 
erties to Carbol Eugenol powder may be prepared by mixing together: 


Zinc oxide, U.S.P. 95 parts by weight 
Bismuth subnitrate, U.S.P. 3 parts by weight 
Barium sulphate, U.S.P. 2 parts by weight 


(One pound [forty times as much as in a package of Carbol Eugenol] of such a mix- 
ture can be prepared for approximately 40 cents at current prices. ) 

Carbol Eugenol Liquid—Each package contained 14 cc. (approximately one-half 
fluid ounce) of a pale yellow, refractive liquid with an odor suggestive of eugenol and 
having a pungent spicy taste like that of eugenol. It has a specific gravity of 1.078 at 
25 C. and a refractive index of 1.5400 at 25 C. A clear solution results when Carbol 
Eugenol is treated with two volumes of 70 per cent alcohol. 

The following was obtained on distilling 10 c.c.: 


240-245 C. 3.3 Cc. Odor, eugenol 
245-250 C. 50 ec. Odor, eugenol 


To one drop Carbol Eugenol in 1 c.c. of ethyl alcohol was added 2 drops of ferric 
chloride solution (1 volume, test solution: 9 volumes, water). A blue-green hue results. 
Eugenol U.S.P. gives a similar color. 

The U.S.P. X test for hydrocarbons in eugenol was carried out with the following 
results: 

Carbol Eugenol Liquid yields a turbid solution. 

Carbol Eugenol Liquid distillate yields a turbid solution. 

Eugenol, U.S.P., yields a clear liquid, which becomes turbid on standing. 
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The U.S.P. X test for phenol in eugenol was carried out with the following, results : 

Carbol Eugenol liquid yields a transient, grayish green hue. 

Carbol Eugenol liquid distillate yields at once, on the addition of ferric chloride solu- 
tion, a fleeting purplish hue, followed by a transient grayish green hue as for Carbol 
Eugenol. 

Eugenol, U.S.P., yields a transient grayish green hue. 

Four drops of each of the foregoing fractions were dissolved in 1.5 c.c. of ethyl alcohol 
and | drop dilute ferric chloride solution was added, the blue fading to blue green for 
each. Eugenol, U.S.P., reacts similarly. 

Three, five dinitrobenzoates were prepared from each of the foregoing fractions and 
from the whole liquid. The resulting esters melted at the temperature range recorded 
for the 3,5 dinitrobenzoic acid ester of eugenol.’ 

From the foregoing, it may be concluded that Carbol Eugenol liquid is essentially 
eugenol. 

(End of chemist’s report) 


2 


1. Phillips, M., and Keenan, G. L.: Identification of Phenols as Esters of 3.5 Dinitrobenzoic 
Acid, J. Am. Chem. Soc., 53:1924 (May) 1931. 


CARBOL EUGENOL S POWDER—NOT ACCEPTABLE 
FOR ACCEPTED DENTAL REMEDIES 


The Council has authorized publication of the following report. 

SAMUEL M. Gorpon, Secretary. 

Carbol Eugenol S Powder is stated by the King’s Specialty Company, Fort Wayne, Ind., 
to contain “the correct ameunt of silver nitrate to sterilize, harden and prevent reinfec- 
tion of discolored dentine. .. .” ““When Almost Exposed Pulp prevents the removal of all 
discolored dentine, ‘S’ Powder should be applied in the form of a stiff paste as an inter- 
mediate.” It is also recommended for “Sensitive Teeth,” and for controlling hemorrhage 
and relieving sensitiveness of the neck of the tooth prior to treatment of pyorrhea pockets. 
A quantitative statement of composition does not appear on the label or in advertising 
available to the Council. 

From the name, one would be justified in concluding that Carbol Eugenol S Powder 
might be the mixture sold under the name of Carbol Eugenol, to which an amount of 
silver nitrate has been added. An examination does not show this to be the case. Accord- 
ing to the Laboratory report appended, Carbol Eugenol S Powder is essentially a mixture 
containing zinc oxide, U.S.P., 97.5 parts by weight, and silver nitrate, U.S.P., 2.5 parts 
by weight. No warning appears against using the product in anterior teeth. In view of 
the fact that silver nitrate is known to discolor teeth, it should be used with caution in 
anterior teeth. 

In view of the foregoing, Carbol Eugenol S Powder is declared not acceptable for 
Accepted Dental Remedies; because a quantitative composition does not appear on the 
label and in advertising (Rule 1); the name does not indicate the composition of the 
product, which is a mixture of well known pharmacopeial products (Rule 8), and be- 
cause the firm does not caution the user against its employment in anterior teeth. The 
chemist’s report is appended. 


CARBOL EUGENOL S POWDER 


One original package of Carbol Eugenol S Powder (King’s Specialty Co., Ft. Wayne, 
Ind.) was purchased on the open market. 
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The following appeared on the label: 

Carbol Eugenol S Powder. Contains the correct amount of Silver Nitrate to sterilize, harden 
and prevent reinfection of discolored dentine. Formula of J. A. Williams, D.D.S. 

The bottle contained 12 gm. (approximately two-fifths ounce) of a white powder. 

Qualitative tests indicated the presence of silver, zinc and nitrate. Very small amounts 
of sodium and material insoluble in dilute nitric acid were indicated. No other heavy 
metals were found. 

Quantitative examination yielded the following: 


Loss in weight 100 C. 0.17 per cent 
Ash 900 C. 98.5 per cent 
Insoluble material 0.14 per cent 
Silver (Ag*) 1.5 per cent 
Zinc 97.6 per cent 


From the foregoing, it may be calculated that Carbol Eugenol S Powder has essen- 
tially the following composition: 


Zinc oxide 97.6 per cent 
Silver nitrate 2.3. per cent 
Insoluble 0.14 per cent 
Moisture 0.17 per cent 


Total 100.21 per cent 
On the basis of the foregoing, a mixture having the essential properties of Carbol 
Eugenol § Powder may be prepared by mixing together: zinc oxide, U.S.P., 97.5 parts 
by weight, and silver nitrate, U.S.P., 2.5 parts by weight. 
(End of chemist’s report) 
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One set of George Washington’s artificial dentures are on 


Professional Dental Educational Exhibit at the 1934 Chicago World’s Fair. 


display in the steel case in the center of the exhibit. 


BUREAU OF PUBLIC RELATIONS 


HAS GROUP PRACTICE A PLACE IN OUR PRESENT 
ECONOMIC STRUCTURE? 


By MAX GIESECKE, D.D.S., F.A.C.D., Denver, Colo. 


AS group practice a place in our 
present economic structure? We 
believed that it had in the past and 

see no reason why it should not continue 
to have a place, provided the group is 
composed of ethical dentists who are un- 
selfishly devoted to their profession and 
who have the welfare of their patients 
primarily at heart. 

In order to present a complete picture 
of the group organization, I feel it 
necessary to go back to its founder, the 
late William Smedley, whose high 
ideals and professional conduct had a 
profound influence on his associates and 
fellow practitioners in Colorado. 

Dr. Smedley was born in Pennsylvania, 
May 4, 1836, of Quaker parentage. At 
the age of 26, he crossed the continent in 
the hope that the trip would benefit him 
physically. He and a companion, starting 
from Council Bluffs, traveled over the 
famous Oregon Trail by ox team until, 
in Idaho, the Indians stole the oxen. 
They then joined another party and, after 
a total of five months of travel, reached 
Oregon. Today, by air, the trip can be 
made in nine hours. 

Dr. Smedley taught school near Salem, 
Ore., for about two years. He then re- 
turned to Philadelphia via the Isthmus 
of Panama. He studied dentistry in the 
Pennsylvania College of Dental Surgery, 
graduating in 1866. Later, he received 
the degree of doctor of medicine. 


Jour. A.D.A., September, 1934 
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He practiced in Pennsylvania about 
four years before he came to Denver. He 
was one of the founders and the first 
president of the Colorado State Dental 
Association and served as treasurer and as 
a member of the board of directors for 
thirty-six years. During his fifty-six years 
of practice in Denver, he missed but one 
annual state meeting. 

The authors of a “History of Dental 
Conditions in Colorado,” say, “Dr. 
Smedley has always stood for the highest 
ethical principles, and for the most ad- 
vanced standards of the profession, in 
the furtherance of which he has advocated 
the ‘get-together’ idea of dental associa- 
tions, recognizing the fact that such asso- 
ciations are preeminently adapted to 
stimulate and educate their members and 
to raise the standard of the profession.” 
I remember hearing him say, “By the 
law of our being we are dependent upon 
each other for mental activity and devel- 
opment, and I cannot believe that any 
dentist, however gifted, can afford to 
isolate himself from his fellows.” 

So in Denver he never practiced alone. 
From 1870 to 1897, he had three dif- 
ferent partners. In January, 1897, he 
formed a partnership with his oldest son, 
William P. Smedley, and the firm was 
known as Smedley and Smedley. In 
1907, his youngest son, V. Clyde Smed- 
ley, was graduated and was taken into a 
partnership under the name of William 
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Smedley and Sons. In 1910, I, a son-in- 
law, was admitted to the partnership with 
no change in the firm name. 

In 1921, George R. Warner and A. 
Clay Withers were invited to discuss with 
us the merits and advisability of a “group” 
practice. We found, on investigating va- 
rious types of physical structure, that a 
copartnership was the only one permis- 
sible for professional groups in Colorado. 
The conference resulted in their joining 
with us to form the Smedley Dental 
Group. Since then, E. G. Netherton and 
H. J. French have joined us as junior 
partners, after serving several years as 
associates. William L. Earley is our 
present associate and Miss Dixon is the 
hygienist. At present, we have a total of 
nine operators. 

We were convinced that by including 
all departments of dentistry and by limit- 
ing our individual practices to one field 
for each member as had already been done 
in a limited way by William Smedley 
and sons and also by Dr. Warner, we 
could work more expeditiously and serve 
our patients better. At the same time, we 
felt that the broadening and tempering 
influence of the daily contact with our 
associates, the privilege of consultation 
and the interchange of ideas with men 
devoting themselves to the branch of 
dentistry most attractive to them would 
improve our judgment and skill and have 
the distinct advantage of keeping us on 
an even keel. Too often, one magnifies 
the importance of one’s own field of en- 
deavor. 

This interchange of ideas is best 
brought about in our bimonthly “firm 
meetings,” where we discuss business 
problems, operative technics and reports 
on dental meetings, and prepare papers 
or reviews on magazine articles, also 
clinics to standardize our technic as much 
as possible. Dentists should strive con- 
stantly to develop greater skill and higher 
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standards. Cheap, slipshod dentistry is a 
menace to public health and a practice 
destroyer. It tends to destroy the con- 
fidence of the public as to the value of all 
dentistry. 

At present, our practice is divided into 
the following departments: (1) x-ray 
and diagnosis; (2) periodontia and oral 
hygiene; (3) filling and ceramics; (4) 
exodontia; (5) removable dentures; (6) 
full dentures, and (7) laboratory. 

We are not iron-clad in the limiting of 
our practices, and so, when we find it 
expedient to do so, we do not hesitate to 
lap over on each other’s departments. 

In order that there should be no mis- 
understanding among so many, we re- 
sorted, in our original organization, to 
written “articles of partnership,” which 
I shall outline briefly. 

Believing that the members of this 
group were of equal ability and respon- 
sibility, we agreed to divide the net in- 
come equally. This, regardless of the 
fact that there might be a difference in 
production, expense and profit in the 
various departments. All income is re- 
ceived by the group’s central business of- 
fice, and all disbursements are made from 
the same place. Each member has a 
monthly drawing account, and then at 
least four times each year, profits are 
divided. A reserve fund is set aside to 
provide for replacement of equipment, 
and an insurance fund with which to 
meet life insurance premiums. 

The life insurance is for protection of 
the group in the case of the death of one 
of its members. The group pays all pre- 
miums and receives all benefits. 

In case of a death, the group has an 
option on the deceased partner’s interest 
therein. As values fluctuate from time to 
time, we have agreed as to the method 
of determining the value of the deceased 
partner’s holding at the time of his death. 
This plan also applies in case a partner 
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wishes to retire from the group. Need- 
less to say, we carry liability insurance. 

Provision has also been made to adjust 
our drawing account in case of partial 
disability or voluntary absence from duty. 
Total disability for a limited time is pro- 
vided for. 

Each partner has agreed to devote his 
entire time and attention to the business 
of the copartnership. He is discouraged 
from entering any hazardous side line; 
and without the consent of the other co- 
partners, he may not endorse any note or 
otherwise become security for any person 
or persons or engage in any outside ac- 
tivity that may be detrimental in any way 
to the organization. The foregoing ar- 
rangement may seem rather communistic 
to some, but we all subscribed to it; and 
now, after many years, we are still con- 
vinced of its fairness and practicability. 
We attribute what success we have had 
to these basic principles. 

There are dentists who are superpro- 
fessional. They are to be pitied, for in 
their zeal to serve others, they are unfair 
to their dependents and themselves, often 
denying themselves the necessities of life 
and the right of their offspring to an edu- 
cation. 

There are dentists who are supercom- 
mercial. They are despicable, for they 
worship the almighty-dollar above all 
else. 

There are dentists who are ethical, and 
they to my mind are those who have a 
proper concept of both the professional 
and the business side of dentistry, there- 
by equitably serving both the public and 
themselves. We have tried to conduct our 
group in accord with this last described 
type. 

Professionally, our first duty is to the 
public, to relieve pain and suffering, re- 
gardless of remuneration. Beyond that, 
the question of economics enters, and, 
with that, our first duty is to our families 


Bureau of Public Relations 1699 


and to ourselves, for only as far as we 
keep physically fit and free from financial 
worry can we adequately serve our pa- 
tients. 

In taking up the economic or business 
side of a dental practice whether as in- 
dividuals or in groups, the dentists’ first 
consideration is a location and a floor 
plan. Both must be convenient and at- 
tractive to the patients. We were for- 
tunate to obtain a wing in a new building 
with the privilege of having space built 
to suit our needs. 

To illustrate the practical application 
of our group practice, we will presume 
that a patient has been referred to the 
group and has presented himself at our 
office. The first contact will be made at 
the business office, where the secretary 
enters his name and all possible data on 
the office record card. Later, she adds to 
this card the report of the retail credit 
men’s association regarding the patient’s 
financial rating. This is a service that we 
have used for a number of years and we 
find it very valuable. (At the present 
time the Denver Dental Association and 
the retail credit men’s association are 
working out a plan for special dental 
ratings available to all association mem- 
bers. ) 

If the patient is referred to an indi- 
vidual member of the group, an examina- 
tion chart is made out on which all the 
data secured by the secretary are re- 
corded, and the chart is taken to the 
doctor. As soon as possible, he will make 
a preliminary examination, and if roent- 
genograms are required (and they usually 
are), the patient receives an appointment 
with the radiodontist. If a patient is re- 
ferred to the group as such, he is at once 
turned over to the radiodontist, who is 
also the diagnostician. After roentgeno- 
grams have been taken, a complete exam- 
ination and diagnosis are made at a sub- 
sequent sitting. At that time, all path- 
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ologic evidence, including statements 
regarding the general health, are added to 
the examination chart. If the case in- 
volves considerable reconstruction, espe- 
cially if the occlusal planes are involved, 
study models and photographs may be 
taken. Here again, we frequently find 
it advisable to confer with one another 
before a decision regarding the treat- 
ment or replacements is finally reached. 
The course of treatment being decided 
on, the question of fees and _ their 
payment is discussed. This is usually 
done by the dentist to whom the patient 
was referred originally or by the diag- 
nostician. If the information obtained 
from the office secretary and the credit 
men’s association is incomplete, the pa- 
tient is requested to give further details 
or reference regarding his financial re- 
sponsibility. 

The question of fees is always an in- 
teresting one. Also, it is an intricate one, 
as the personal equation enters into it so 
intimately that it is impossible, except 
in a general way, to discuss this subject. 
No matter what the fee basis may be, it 
is always a poor policy if it does not 
benefit both patient and operator. A 
satisfied patient means more as a future 
asset than any immediate object of gain. 
Moreover, a dentist cannot be honest 
with his patients or himself unless he 
knows that the fee which he is to receive 
for his services is equal to its cost plus 
a living profit. Some patients refuse to 
accept a service if the fee seems to them 
to be too low. They are suspicious re- 
garding the work or the materials. Others 
refuse because it is too expensive. Thus, 
the adjustment of a fee becomes a per- 
sonal problem. 

A fee for service based upon guesswork 
alone may prove quite a disappointment 
if analyzed in the terms of cost. The cost 
of various services differs. It is much 
greater in our prosthetic department than 


The Journal of the American Dental Association 


in the exodontia or periodontoclasia de- 
partments. There are certain fixed costs 
that apply to all types of services and are 
charged to all departments equally. 
These can be arrived at only on an hourly 
basis. 

This fixed overhead is made up of 
monthly expenditures such as rent, tele- 
phone service, gas and electricity; and of 
annual expenditures such as taxes, depre- 
ciation, magazine subscriptions and in- 
surance, dental and other dues. These, as 
I say, can be reduced to an hourly cost, 
representing the constant overhead even 
before any work is undertaken. It is 
increased or decreased in proportion to 
the number of productive hours. The 
laboratory costs and operating supplies 
are incidental to the work undertaken 
and are more difficult to determine. 

The cost of precious metals to be used 
in inlays, bridges, dentures and other ap- 
pliances can best be estimated by keeping 
a cost record of a large number of in- 
dividual cases of reconstruction. Then 
an average can be determined that will be 
a guide in future estimates, provided the 
present fluctuation of gold values is also 
kept in mind. 

The time element must also be taken 
into consideration. This again can be 
achieved only by a careful record of the 
time required by the operator for a par- 
ticular service. Here, the class of service 
rendered will have a bearing on the time 
element. It certainly takes more time and 
skill to make an anatomically contoured 
crown or inlay than to make a “mother 
hubbard” shell crown or a gold “stop- 
ping” without any regard to tooth form. 
When sufficient data have been accumu- 
lated, the average time is computed. 

Now, knowing how long it takes to 
deliver a given service, and knowing the 
cost of that time in terms of fixed over- 
head, we have an approximate cost of 
that service, provided no precious metals 
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are required. If so, that expense will have 
to be included to arrive at the final ap- 
proximate cost. 

This is the amount that we must re- 
ceive for our services to avoid an actual 
cash loss. The amount charged in addi- 
tion will be the income. The cost has 
been figured on an hourly basis. Never 
quote fees to your patients on an hourly 
basis, unless you wish to be classed as 
tradesmen and to have difficulty. To pa- 
tients, your fees should be only “for pro- 
fessional services.” 

Having agreed to the financial ar- 
rangements, we make appointments for 
the patient with the various departments 
to carry out the plan of treatment or re- 
construction, as the case may be. On 
completion of the work, the patient is re- 
ferred to the diagnostician, where a 
check-up is made of the completed case 
and the charges for it. 

Every morning, each dentist is pro- 
vided with a day sheet listing his patients 
for the day. At the conclusion of each 
appointment, an entry is made describing 
the operation and the charge for it. Each 
evening, the day sheets are collected and 
taken to the business office, where the 
operations are entered on a patient’s per- 
sonal ledger. We use a 5 by 7 loose leaf 
ledger, and, to facilitate bookkeeping, we 
make the entries in code. Each operator 
has a number which identifies the entry 
made for him in the ledger and which pre- 
cedes each entry. While subsequent ap- 
pointments are made by the dentist or 
his chair assistant, all other transactions, 
such as cash payments, collections and 
monthly statements, are made through 
the business office. Here also, the opera- 
tors’ personal accounts with the group 
and other routine accountings are kept. 
A financial statement prepared at the end 
of each month is presented and discussed 
at the next firm meeting. At the end 
of the year, a general report and audit 
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is made by a certified public accountant. 

It is also the business secretary’s duty 
to send a letter expressing our apprecia- 
tion to persons referring new patients to 
the office. Each day, she prepares for her 
own use a list of each doctor’s appoint- 
ments. This facilitates announcing the 
patient’s arrival to his operator, which 
is done by buzzer signals sent over an 
interoffice phone system connecting all of 
the departments. A copy of this list is 
given to each operator, providing a con- 
venient method of keeping him informed 
as to the appointments of his associates. 
The secretary also interviews solicitors 
coming in during office hours, thus saving 
operators and patients considerable an- 
noyance and time. 

Office hours are determined by the 
length of time that we are willing to 
spend in our offices, health permitting. 
The life span of a dentist is, I believe, 
estimated to be about fifteen years shorter 
than that of the physician; and because 
it is a confining, exacting, enervating 
profession, every dentist owes it to his 
patients, to his dependents and to himself 
to reserve time each week for sufficient 
recreation to keep himself physically and 
mentally fit to perform the delicate tasks 
required of him. The time required and 
the kind of recreation depend on the 
needs, tastes and temperament of the in- 
dividual. In group practice, the business 
office and the laboratory do much to pro- 
vide the time necessary for health recrea- 
tion. Leisure time during office hours 
may be devoted to reading, research, pre- 
paring clinics, etc., or may be utilized in 
doing laboratory work. 

Of course, all of our hopes and ideals 
have not been realized. There are certain 
people who object to being referred to 
other departments. They prefer having 
all their work done by one dentist. As 
fas as possible, we comply with their de- 
sires. Later, when they become more ac- 
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customed to us, and the operator has had 
an opportunity to explain more fully the 
workings of the organization, their ob- 
jections are many times overcome. 

Another difficulty in group practice is 
presented when, at the first of the month, 
the patient receives a statement from all 
the departments in one amount. This 
accounts, in part, for our reputation for 
charging high fees. If, as in individual 
practice, the various items came from 
different offices, or the work was ex- 
tended over a longer period of time, the 
bills would not seem so large. Again, 
when there are many operators, it is more 
difficult to maintain a “personal touch” 
with the patients. We try to overcome 
this as much as possible by keeping in 
touch with our patients as their work pro- 
gresses in the other departments, but at 
best there is not quite the same personal 
relation that ordinarily exists in an indi- 
vidual practice. 

With the depression came a dispro- 
portionate increase in overhead. In in- 
dividual practice, the keeping and filing 
of records, taking care of accounts and 
other office routine can be handled by the 
dentist or his chair assistant if necessary. 
Not so in group practice: the administra- 
tive office is there and must be in the 
charge of a competent person trained to 
manage it. Having a lease, we cannot 
reduce the rent; nor can we cut down on 
our floor space; nor can we move. Even 
if we could move, it is not an easy matter 
to find suitable quarters for such a large 
organization. Besides, moving is costly. 
Otherwise, the problem of reducing our 
overhead is much the same as yours. 


CONCLUSION 


At the risk of repetition, I wish to 
call attention to some of the advantages 
of group practice, which we feel out- 
number the disadvantages: 

First and foremost, we feel that we 
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can serve our patients better and more 
expeditiously than we could if we were 
in individual practice. Being equipped to 
take care of all types of dental service, 
we need not send them hither and yon 
for special care. We feel that we can 
render service to a larger number of pa- 
tients. Not that we believe in mass pro- 
duction, but we do believe in organiza- 
tion, efficiency and system. The more 
completely a group is organized and sys- 
tematized, the more efficient it becomes. 

The efficiency of the organization 
would be seriously impaired without the 
chair assistants. If the patient is appre- 
hensive or nervous, they try to reassure 
him, to make him as comfortable as pos- 
sible and to put him at his ease. This is 
always appreciated, and they are fre- 
quently commended for it by the patient. 
By being relieved from duties in the 
business office and laboratory, they can 
give more attention to details while as- 
sisting the dentist. The equipment and 
instruments are of course systematically 
arranged and cared for by them. The 
operators having standardized their tech- 
nic, the assistant is able to anticipate their 
wants and have the required instruments 
or materials at hand when needed. When 
patients need appointments with more 
than one dentist, it is the assistants who 
compare appointment books to avoid con- 
flicting dates. They handle most of the 
telephone calls pertaining to office rou- 
tine, and, in addition, are able to dis- 
courage “telephone solicitors’ who would 
take up the dentist’s time. 

Since we know that diseased teeth and 
gums act as foci of infection, causing 
many disturbing systemic ailments, or, if 
they are not actually at fault, they may 
act as a drag to hinder recovery of 
health, we should do all in our power 
to eradicate all oral infection. We feel 
this can best be done when we have the 
cooperation of men who have devoted 
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their time and energy to their particular 
branch of dentistry and who are always 
available with their experience, advice 
and skill. 

Often, patients from neighboring 
towns drop in unexpectedly. Usually, 
we can find one or two among us who 
can rearrange appointments and take care 
of them promptly. Or if there is much to 
be done and in various departments, we 
cooperate in giving these patients non- 
conflicting appointments, making it pos- 
sible to get considerable work done in a 
short time. This also reflects in a saving 
of hotel expense for the patients. 

In a group, there is seme advantage in 
buying certain supplies in quantity lots. 
We effect quite a saving by purchasing 
sufficient stationery, appointment books, 
drugs, etc., to last for a year or so in ad- 
vance. Then too, the supply houses offer 
attractive discounts. We make a 20 per 
cent plus 2 per cent saving on teeth 
bought in $300 lots, with the privilege 
of exchange. Purchase of alloys in 10- 
ounce lots saves 15 per cent. And so 
with burs, cements, etc., all in addition to 
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the 2 per cent allowed for cash deposits. 

Our collection of roentgenograms, 
records of Vincent’s smears, photographs, 
study models, etc., furnish data for 
papers, clinics or study clubs. 

In a group, if one is away from the 
office either for recreation or on account 
of sickness, there is always someone ready 
and willing to look after any emergency 
that may arise. I am confident that 
should any of my patients need attention 
while I am attending this meeting, they 
will be cared for promptly by my part- 
ners. 

To us, group practice is the ideal way 
to practice dentistry, and what a wonder- 
ful thing it would be if all dentistry could 
be organized into groups, each comprising 
a complete unit fully equipped to include 
all branches of dentistry with every mem- 
ber prompted by the highest standards of 
service to his fellow man; and each unit 
with an efficient business management to 
relieve the operators of all business rou- 
tine and responsibility, that he may con- 
centrate his efforts in the branch of den- 
tistry for which he is best suited. 


THE TYPE OF DENTISTRY AVAILABLE FOR HIGH 
SCHOOL STUDENTS IN NEW YORK 


By IRWIN WALTER SCOPP,* 


PURPOSE OF THE STUDY 


HIS study was undertaken because 
To the fact that there is no unified 

system under the New York board 
of education of meeting the dental needs 
of the students. As a matter of fact, there 
are no dentists in the employ of the board 
of education who receive their salary 
*Licensed teacher of biology, High School 
Division. 


B.S., D.D.S., New York City 


solely for the dental service they may 
render. There are two dentists, to my 
knowledge, who receive a salary from the 
board of education, but not because they 
serve as dentists. Rather, they are 
teachers of academic subjects, and in- 
cidentally are dentists. These men are 
Dr. Sabin, serving now under the license 
of teacher-in-training in biology at Mor- 
ris High School, and I. 


Such being the case, we have before 
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us the following problem ; forty-two high 
schools in the City of New York, having 
172,000 pupils, with no unified dental 
organization caring for the needs or see- 
ing that the needs of these adolescents 
are cared for. The dental program of 
each high school, if there is to be one at 
all, depends on the principal of the school. 
Just so far as he is impressed with the 
necessity of a dental program is the dental 
organization of his school effective. As 
will be seen in our study, the degree of 
care given ranges from no care whatso- 
ever to one system where advancement 
from one class to another is withheld each 
term until the teeth are cared for and a 
fund is available for indigent students. 


METHOD OF INVESTIGATION 


Letters requesting certain information 
were sent out to each of the forty-two 
high schools in the city. In view of the 
fact that dental care is usually under the 
supervision of either the biology or the 
health education department, the letters 
were addressed specifically to the heads 
of these departments. 

Before analyzing the data presented, 
it would be well to consider the back- 
ground of high school students in New 
York. The ages of 92 per cent range 
from 14 to 18 years. Many come from 
very poor homes, especially during de- 
pression times. The only reason many are 
in high school is that the New York State 
law prohibits them from working full 
time until they have reached the age of 
17. Having such a group in school com- 
plicates the problem, not only the work of 
the classroom teacher, but also any plans 
for carrying out an oral health program. 
The great majority of pupils have two 
interests in life: the girls idolize the 
movie stars; the boys, professional ath- 
letes. Anything else, no matter what it 
is, is considered of little or no significance. 
It is quite evident that anyone attempting 


The Journal of the American Dental Association 


to introduce an oral health program must 
dynamite his way through such lethargy 
and unconcern. 


ANALYSIS OF FINDINGS 


Of the forty-two schools, only twenty- 
three returned the questionnaire. In all 
of the forty-two high schools of this city, 
we find that there are no dentists paid by 
the board of education for dental service. 
Only eight high schools have a dentist 
who volunteers his services; fifteen have 
teachers examine the pupils. 

In only one school (Curtis High 
School) is provision made for pupils who 
cannot afford to go to private dentists or 
even dental clinics. Here we have a 
teacher’s fund. How effectively this 
works out and how large the fund is I 
have not had time to ascertain. In short, 
a student may go through high school 
and even graduate with a mouth full of 
cavities and infected teeth merely by in- 
sisting that he cannot afford dental treat- 
ment. He may be threatened with failure 
to graduate or be promoted, but if the 
threat fails, there is no other recourse— 
and the students know that graduation or 
promotion cannot be withheld. They 
may fail in their course in hygiene, but 
since this is a minor course (one forty 
minute period per week), failure does not 
prevent promotion or graduation. 

A fairly good oral health program was 
found at Morris High School, a school 
of 7,000 students. Dr. Sabin, a dentist, 
is a member of the biology staff. Al- 
though he is employed to teach biology, 
he has done much to advance this dental 
program. At the head of the biology de- 
partment is Miss Edith Read, who is 
directly responsible for this fine work. 
Dr. Sabin, with the assistance of some of 
the teachers, examines the entire school 
each semester. The difficult cases are sub- 
mitted to Dr. Sabin. When students are 
not cooperative, there are conferences 
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with parents and the students are sent to 
the office as a matter of discipline and be- 
cause of failing in hygiene. As part of 
the instruction in hygiene and biology, 
moving pictures demonstrating dental 
pathology and the structure of the teeth 
and lectures on diet in relation to teeth 
and the causes of caries are presented. 

Miss Elizabeth T. Fitzpatrick, chair- 
man of health education at Julia Rich- 
man High School, gives her version of 
the situation as follows: 

The dental situation is a very difficult 
one. As far as I understand it, there are 
two contributing causes. Many parents 
send their children to clinics because they 
say they cannot afford to consult private 
dentists or they think hospitals do better 
work than private dentists. Many of these 
people can afford good clothes, food, etc., 
but think dental care is an expense for 
which there is not adequate return. Such 
situations crowd the clinics and keep the 
deserving poor from receiving proper at- 
tention. On the other hand, clinical den- 
tistry is too expensive for the poor person. 
My solution is to have the board of health 
start an educational campaign with the pre- 
school child just as has been done in con- 
trolling diphtheria. Educate the mothers to 
take children to the dentist when they reach 
the age of 3 years. Then have teachers in 
elementary schools require dental certifi- 
cates each term. If this is done, the mouths 
of the children will not get into such con- 
dition that the work is very expensive, the 
mouth unsightly and the health impaired. 
Education in dental hygiene should begin 
with the kindergarten and continue all 
through school. For the present situation, 
the only solution is an endowed clinic of 
some kind for the deserving poor. 


DENTISTRY FOR HIGH SCHOOL TEACHERS 


Although the dental condition of 
students is very bad, one would expect 
to find that of the teacher fairly good. 
While at Textile High School, where I 
taught biology, I undertook an examina- 
tion one afternoon of the teachers in biol- 


Bureau of Public Relations 1705 


ogy, chemistry and physics. Out of a 
group of twelve, I found only two with 
no cavities. Of these two, one had a full 
upper and lower denture. “Tin can” 
crowns flourished and nearly all the fill- 
ings disregarded the anatomic structure 
of the tooth. None of the teachers had 
all four first molars. Periodontoclasia 
was rampant. 

The board of education has a staff of 
six or seven physicians to examine pro- 
spective applicants for teachers’ positions. 
Before a teacher is granted a license, the 
physician checks up on the heart, lungs, 
hearing, eyesight, weight, vaccination, 
etc., and license to teach is denied if all 
examinations are not negative. This rule 
is rigidly enforced. There is no examina- 
tion of the teeth. 

It is my suggestion that two or three 
dentists be similarly employed by the 
board of education to check up on the 
dental needs of the teacher applicants. 
Licenses should be denied, if a healthy 
oral condition is not found. 


ESSENTIALS FOR A GOOD ORAL HYGIENE 
PROGRAM IN THE SCHOOLS 


To carry out a dental program, it is 
mandatory to provide for the following: 

1. Examination of pupils only by li- 
censed and capable dentists or oral hy- 
gienists rather than school teachers. 

2. Dentists on an annual salary basis 
so that they can spend sufficient time and 
energy in this type of work. 

3. Full-time dental administrators for 
all schools on a yearly salary basis. 

4. Dental service for indigent pupils. 

5. An enforceable rule whereby all 
students are required to present a healthy 
oral condition each semester. This may 
be secured only by rigorously enforcing a 
rule whereby students may be suspended 
from classes until such work is at least 
started. 

6. A careful follow-up system by 
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which those careless about oral hygiene 
are given special urging. 

7. A series of lectures interestingly 
presented on diet, toothbrushing, gingi- 
val care, caries, oral hygiene and effects 
of premature extraction and unsupplied 
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Care and Treatment of Teeth in Child- 
hood (G. Fischer, Munchen. med. Wchn- 
schr., April 14, 1933; abstr. Am. J. Dis. 
Child., May, 1934): Dental prophylaxis is 
most important and should be begun by the 
mother in the antepartum period. The diet 
during pregnancy should contain plenty of 
calcium and vitamins. The child should be- 
gin to brush the teeth at 3 years of age. 
His diet should be well balanced and con- 
tain an abundance of calcium and vitamins. 
Infections injure the teeth, and therefore it 
is important to increase the child’s resist- 
ance as much as possible. 

Hoof and Mouth Disease: Von Scheitz 
(Klin. Wchnschr., April 28, 1934) states 
that human subjects are most readily in- 
fected by raw milk. Another mode of in- 
fection is contact with a diseased animal. 
Transmission from man to man is still 
somewhat doubtful. The incubation period 
is fairly short in human subjects, lasting as 
a rule two or three days. This is followed 
by the primary blisters and higher fever 
with general debility. In the second phase, 
the secondary blisters and aphthae develop. 
This phase may assume widely different as- 
pects. In typical cases, grayish white aph- 
thae about the size of a pinhead or blisters 
of the same size appear on the buccal mu- 
cous membrane, tongue and gums. The 
mucous membrane is swollen and painful, 
and salivation occurs. The food intake is 
difficult. The vesicles may appear on the 
fingers and toes, aphthae may develop on 
the nostrils and lips and the conjunctiva 
may become inflamed. The vesicles and 
aphthae burst after one or two days and 
the temperature decreases. The secondary 


missing teeth, etc., to be given in con- 
nection with the regular course in hy- 
giene. 

8. Withholding of a teacher’s license 
until all needed work is completed. 

1455 Walton Avenue. 


symptoms may take the form of an inflam- 
mation of the nails, and cutaneous erup- 
tions may appear on any part of the body, 
producing a generalized maculopapulous 
exanthem, which may become hemorrhagic. 
In many instances, the secondary symptoms 
are rather mild and hardly noticeable. For 
this reason, the diagnosis must be based 
mainly on the primary blisters and the typi- 
cal fever curve. The most frequent com- 
plication of hoof and mouth disease is an 
involvement of the cardiac muscle. The 
disorder has been mistaken for milker’s 
nodules, erythema exudativum multiforme 
and herpes. The author gives a history of 
one case which showed the typical double 
phase and the beneficial effect of intra- 
venous injection of neo-arsphenamine. 
Electrocardiography revealed a temporary 
involvement of the cardiac muscle. Vac- 
cination of guinea-pigs with extract of the 
aphthae gave positive results and passage 
likewise was accomplished. One investiga- 
tor vaccinated himself with a highly viru- 
lent strain four months after an infection 
and he did not contract the disease again. 
The author stresses the beneficial effects 
of neo-arsphenamine. He also found that 
the application of nupercaine ointment 
counteracts the pain of the mucous mem- 
brane for six or seven hours. Irrigations 
with a 2 per cent boric acid solution or with 
camomile tea are helpful in the treatment 
of the oral symptoms.—Abstr. J.4.M.A., 
June 23, 1934. 

Congenital Epulis (Its Histogenesis) (P. 
Moulonguet and Genevieve De Lambert, 
Ann. d’anat. path., 9:887, 1932; abstr. Am. 
J. Dis. Child., May, 1934): In studying 
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thirteen cases of the rare congenital epulis, 
the authors came to the conclusion that it 
is a form of benign adamantinoma, the re- 
sult of a sort of embryonic misplacement of 
nests of ameloblasts. The spongy cells sur- 
rounding the nests of ameloblasts are iden- 
tified as degenerated groups of these cells, 
similar to the central degenerated spongy 
cells of ordinary adamantinomas but hav- 
ing an opposite polarity or distribution. 
Some Fac:*:s Affecting the Setting of a 
Dental Amalgam (Marie L. V. Gayler, 
Brit. D. J., June 15, 1934): Gayler under- 
took to determine whether the process of 
preparation of dental amalgam made from 
a commercial dental alloy and pure mer- 
cury and the process of packing can be con- 
trolled within the limits of experimental 
error, that in normal use the amalgam may 
not expand more than 41 on setting and 
show no initial contraction. The object was 
achieved and the author’s deduction is that 
the most important factor is not so much 
the relative amounts of alloy mercury 
mixed as the way that they are mixed. 
Variations of Serum Calcium and Phos- 
phorus During Pregnancy: II. Effect on 
Occurrence of Dental Caries (J.W. Mull; 
4. H. Bill and F. M. Kinney, Am. J. 
Obstet. & Gynec., May, 1934): In order to 
determine the extent of the changes occur- 
ring during the course of pregnancy, Mull 
and his associates made oral examinations 
at intervals of six weeks on 358 pregnant 
patients, 215 of whom returned for the 
final postpartum check-up. Only fifty-four, 
or 15 per cent, of the prenatal cases showed 
any evidence of dental change during the 
period of observation. Of the 215 examined 
postpartum, only thirteen, or 6 per cent, 
showed evidence of change, with a total 
of sixteen incidences. A study of the serum 
calcium and phosphorus was made during 
this same period on forty-nine of the fifty- 
four patients who showed some evidence 
of dental change. Only fourteen of the 
calcium determinations failed to fall 
within the range for that interval of preg- 
nancy in which they were made. Seven of 
these fell above the range and seven below. 
The twenty phosphorus determinations 
that fell outside the range were also 
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equally distributed, ten above and ten be- 
low. Vomiting has been considered a pos- 
sible cause of tooth destruction. Of the 
fifty-four patients who showed active tooth 
decay, exactly half experienced vomiting in 
various degrees, while the others were free 
from it. On the other hand, 60 per cent of 
all the patients observed had vomiting, al- 
though only 15 per cent of the total showed 
active tooth decay. Vomiting cannot, there- 
fore, be considered a primary cause of 
caries. The possibility of an acid mouth 
was also considered, but since there was no 
demonstrable increase in the titrable acidity 
of the mouth during pregnancy, acidity was 
ruled out. The authors’ conclusion is that 
there is no direct relation between the teeth 
and the serum calcium and inorganic phos- 
phorus levels during pregnancy.—Abstr. 
J.4.M.A., July 7, 1934. 

Shall Colleges of Pharmacy Teach Den- 
tal Pharmacy? (George C. Schicks, J. Am. 
Phar. A., June, 1934): Schicks says that 
courses in pharmacy have been lengthened 
and strengthened for one purpose only and 
that is professional usefulness. That, he 
insists, must be the prime motive of edu- 
cators. Dentistry presents a large field of 
such usefulness for the prescription phar- 
macist. The author notes that dentists are 
eager to know more of official drugs and 
the prescribing of them. Dentistry presents 
the second largest field of prescription writ- 
ing. Pharmacists should know the needs of 
the dental profession. Schick observes that 
dental schools have not taught materia 
medica and prescription writing very thor- 
oughly in the past, but are now strengthen- 
ing their courses. The teachers of phar- 
macy, materia medica and _ bacteriology 
should emphasize the drugs and prepara- 
tions that have special application to den- 
tistry. 

Treatment of Fractures of the Jaws: To 
the Editor: In The Journal, May 19, page 
1655, appears an article by Dr. Frederick 
B. Moorehead’ of Chicago on “A Better 
Method of Treating Fractures of the 
Jaws.” The title implies that the author 
has something new to offer. The principle 


1. Abstr. J.A.D.A., August, 1934, p. 1517. 
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of the use of elastic traction in reducing 
fractures of the mandible has been em- 
ployed for many years. Sauer wrote about 
this in Germany in 1889 and many others 
have done so since then. In our book on 
“Fractures of the Jaws,” Dr. Robert H. 
Ivy and I devote several pages to the use 
of elastic traction and give at least six il- 
lustrations of its use in actual cases. I 
must take exception to two statements 
made by Dr. Moorehead. Early in his ar- 
ticle, he says, “In fractures of the jaws 
with displacement, immediate complete re- 
duction is rarely possible.” That is per- 
fectly true if one does not begin treatment 
until two or three weeks after the injury, 
but in our rather wide experience, we have 
been able to reduce completely the great 
majority of our fractures of the mandible 
with no anesthesia within seventy-two 
hours after the accident. There are, of 
course, some cases wherein treatment must 
be delayed and some cases that aré not seen 
until many days after the injury; in these, 
elastic traction is definitely indicated. The 
author writes later on that “fractures in- 
volving the ramus or condyle usually re- 
quire no treatment. Displacement is rare.” 
It has been our experience that condylar 
fractures almost invariably cause a per- 
fectly definite deformity, familiar to those 
who see many such cases, and that, with the 
possible exception of fractures about the 
symphysis with loss of substance, this group 
is treated in the most careless manner, re- 
sulting many times in permanent deformity. 
—Lawrence Curtis, in Correspondence, 
J.A.M.A., July 7, 1934. 

Treatment of Gingivitis: To the Editor: 
Can you suggest treatment for a case of 
refractory gingivitis in a boy of 34? About 
a year ago, swelling and ulceration of the 
gums with fever developed suddenly. A 
microscopic examination for Vincent’s 
angina was negative. Another examination 
about two months ago was negative. The 
mother has used an assortment of local 


applications, including mercurochrome, 


boric acid, hexylresorcinol S. T. 37, hydro- 
gen dioxide and methylene blue prescribed 
by the attending physjcian and two dentists. 
The child was born by cesarian section and 
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was bottle fed. His development has been 
normal and his diet has been well super- 
vised. He is apparently quite normal in 
every way, except that cod liver oil in any 
form and viosterol have always nauseated 
him. At present, the lesions have caused 
recession of certain portions of the gum 
nearly to the roots of the teeth. At times, 
there is almost complete healing and then 
the process flares up with no relation to the 
current medication. The tongue always 
has a light white coating. Citrus fruits and 
tomato juices now irritate the gums. About 
two years ago, the father had all his teeth 
extracted for pyorrhea. He insists now, as 
then, in using his own and the baby’s eating 
utensils interchangeably. Is it possible that 
the child has pyorrhea? M. D., Nevada. 
Answer.—In this case, as in almost every 
case of refractory disease, a personal ex- 
amination of the patient is important. 
Without that opportunity, the diagnosis is 
merely speculative. It is assumed that the 
condition is not due to Vincent’s infection 
or a dietary deficiency, since these have ap- 
parently been considered. One should make 
sure that the oral hygiene has been not only 
stressed, but also properly executed. Too 
often, the simplest requirements are over- 
looked. The mouth should be freely irri- 
gated and kept as clean as conditions will 
permit. Next, a thorough examination of 
the blood should be made. Blood diseases 
are responsible for many baffling oral le- 
sions. The disease known as agranulocytic 
angina closely resembles Vincent’s infec- 
tion. The blood picture shows a marked 
reduction in leukocytes and an extremely 
low percentage of granulocytes. The prin- 
cipal clinical symptoms are ulceration of 
the mucous membranes, most frequently 
in the mouth and pharynx, fever and occa- 
sionally jaundice. If it is certain that the 
local treatment has been carried out in a 
satisfactory manner and that there is no 
blood disease, an allergy expert should be 
consulted. The interchanging of eating 
utensils will not transmit pyorrhea; how- 
ever, the practice is obnoxious for other 
reasons. It is unlikely that the child has 
pyorrhea.—Queries and Minor Notes, 


J.A.M.A., July 14, 1934. 
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Effect of Constitution, Diet and Internal 
Secretions on Development of Teeth: To 
the Editor: Can you tell me where I can 
obtain information about preventive work 
in tooth development with regard to the 
position of the teeth? There is a great deal 
written about tooth straightening in ortho- 
dontic literature, but little about etiology 
or correction. I feel that a pediatrician 
would be able to prevent a great deal of the 
orthodontic work that is now necessary if 
he had the knowledge. Dr. Corman O. Ed- 
wards of Oakland, Calif., furnishes a de- 
vice that may be attached to the bottle for 
treatment of micrognathia, and results with 
this were described in the 4merican Jour- 
nal of Diseases of Children. This seems to 
me to be a step in the right direction, and 
I should like more information on the same 
subject. G. L. Johnson, M.D., Englewood, 

Answer.—No doubt ultimately the pe- 
diatrician will play a very important part 
in the prevention of irregularities of the 
teeth. This, however, will not be possible 
until the internist establishes quite defi- 
nitely what part diet, heredity and endo- 
crine secretions play in the general me- 
tabolism and particularly in the develop- 
ment of the skeletal system. Dietary de- 
ficiency diseases are certainly important 
factors in the causation of irregularities of 
the teeth. But even when there is present 
a well balanced diet as it is understood to- 
day, irregularities develop. This suggests 
the conclusien either that diet does not 
control everything in the development or 
that diet is not yet fully understood. Dr. 
Hugo R. Rony of the Northwestern Uni- 
versity Medical School recently read a pa- 
per’ before the Chicago Dental Society on 
endocrine disturbances and their effects on 
the development of the system. This paper, 
which will soon be published in Tue Jour- 
NAL OF THE AMERICAN DENTAL ASSOCIATION 
is a report of extremely unusual experimen- 
tal work that is being done now. With refer- 
ence to nutrition and endocrine secretions, 
he states: “In the first place the growing 
organisms must be supplied with all the 


2. See this issue of THE JOURNAL, p. 1651. 


necessary food factors both in amount and 


quality. Enough proteins, fats, carbo- 
hydrates and minerals must be available, 
not only for actual consumption but also 
for deposition in the growing tissues. Fur- 
thermore, certain vitamins must be taken 
in sufficient amounts. Also, the tissues must 
be in a healthy condition. Congenital or 
acquired disturbances of the gastro-intesti- 
nal tract or of the blood circulation, or in- 
fectious diseases with toxemia, for example, 
will injure the growing tissues and inhibit 
their growth. These conditions being ade- 
quate, growth is controlled largely by the 
endocrine system.” The endocrine glands 
that exert the greatest influence on growth 
and development are the pituitary, thy- 
roid, sex and parathyroid glands. In sum- 
marizing, Dr. Rony states: “It appears that 
the anterior lobe of the hypophysis controls 
directly, by the growth hormone, or indi- 
rectly, by the thyrotropic and sex hormones, 
practically all growth phenomena in the de- 
velopmental period of life.” Thus, from 
the information available to date, it appears 
that hereditary influence and endocrine se- 
cretions play by far the more important 
role in the development of the normal indi- 
vidual. Diet and local disturbances as 
causes of irregularities have been over- 
estimated in their importance. But until 
further work is done and the relative im- 
portance of each factor is quite well es- 
tablished, it will not be possible basically to 
change the treatment from the present or- 
thodontic one.—Queries and Minor Notes, 


J.A.M.A., July 14, 1934. 
ForeiGN LITERATURE 


Nine Cases of Human Gnathostomiasis 
(C. Prommas and S§. Daengsvang, Indian 
M. Gaz., April, 1934): Prommas and 
Daengsvang add nine cases of human 
gnathostomiasis to the twelve cases re- 
ported previously. They have seen twenty 
cases Clinically diagnosed as gnathostome 
infestation, one of which was confirmed by 
extraction of a worm by the patient from 
the buccal mucosa after suffering from fa- 
cial swelling for about one week; but un- 
fortunately the patient had thrown the 
worm away. The disease is apparently 
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confined to oriental countries and is espe- 
cially common in Siam. It occurs in both 
sexes at any age (20 to 57 years). The dis- 
ease is characterized by a migrating inter- 
mittent swelling of varying size, which is 
usually painless, but on certain occasions 
is more or less itchy and painful. Pain, if 
present, is boring or biting in character and 
in rare cases is severe enough to disturb 
sleep. The swellings did not show pitting 
on pressure and underwent suppuration in 
two cases only, probably on account of sec- 
ondary infection. The regional lymph 
nodes are not involved, unless there is 
added bacterial infection. There is no 
definite anatomic distribution of the le- 
sions; they are found on the abdominal 
wall, chest, shoulders, face, hands and 
feet. In one instance, the parasite simu- 
lated mastoiditis (Datta and Maplestone, 
1930), and in one of the authors’ cases 
it presumably pierced through the tracheal 
wall, producing hemoptysis. As a rule, 
the blood picture shows eosinophilia of 
varying degree, but this is not a pathog- 
nomonic feature, since it occurs in many 
other tropical diseases. Though nothing 
is known with certainty regarding the mode 
of infection and transmission of the par- 
asite, recently the authors (1933) discov- 
ered the development of its larval form 
in a cyclops and are carrying on experi- 
ments. Of the many methods of treatment 


tried, mone apparently surpass surgical 
intervention.—Abstr. J.4.M.4., July 14, 
1934. 


Use of Mixture of Procaine and Extract 
of Posterior Lobe of Pituitary Body in Lo- 
cal Anesthesia (P. L. Dronet and Armand 
Rosenthal, Stomatologie, May, 1934): In 
discussing the use of procaine with an ex- 
tract of the posterior pituitary lobe in den- 
tal practice, the authors conclude that the 
mixture has the same indications for its use 
as procaine and epinephrine. Likewise, it 
is as useful in local anesthesia, but it should 
not be used for regional anesthesia. It has 
certain advantages over the procaine-epi- 
nephrine mixture: (a) it requires only 
about half the amount of anesthetic; (b) it 
decreases the time of waiting considerably ; 
(c) it leaves no scabs; (d) secondary hem- 
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orrhages are less intense and less frequent; 
(e) postoperative pain caused by the anes- 
thesia is practically done away with; (f) 
healing of the wound is more rapid. The 
only inconvenience of this combination is 
the presence of the oxytoxic principle in the 
pituitary preparations sold in France. 
While this remains true, the combination 
should not be given to pregnant women. 
When French laboratories make beta- 
hypophamine, this disadvantage will be 
eliminated. 

Glandular Cheilitis Considered as Pre- 
cancerous Condition of the Lower Lip 
(Touraine and Solente, Presse Med., Feb. 
3, 1934): The authors give a complete 
study of Volkmann’s cheilitis glandularis 
apostematosa of the lower lip. This dis- 
ease is usually encountered between the 
ages of 20 and 40 in persons of apparent 
good health. It is probably brought about 
by local conditions. There are no func- 
tional signs of the disease. It appears on 
the middle third of the lower lip in the un- 
covered mucous portion. In the early stages, 
it is made up of bright red spots, but later 
takes on the appearance of leukoplakia. 
The lip is hard and gives off drops of mu- 
cous liquid when palpated. The evolution 
of the disease is slow, with congestive at- 
tacks. In 12 per cent of cases, cancer de- 
velops. In discussing possible treatment, 
the authors say that the usual antiseptics 
are of little value. Electrocoagulation has 
been recommended by certain authors, but 
radiotherapy appears to be the most suc- 
cessful treatment. Cancerous development 
should be watched for by the physician and, 
when suspected, a biopsy should be per- 
formed immediately. 

Relation. of Vitamins to Dental System 
(C. Ruppe, Stomatologie, June, 1934): 
After consideration of experimental and 
clinical data, the author states that vita- 
mins have an important influence on the 
dental system. Vitamin A acts on the de- 
velopment of the dental germ and on the 
condition of the gums. The part played by 
vitamin D in calcification of the germ and 
the tooth and in the development and con- 
stitution of the jaws is well known. Vita- 
min D acts on periradicular tissues, al- 
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veolar processes, dental pulp and particu- 
larly on odontoblasts. The influence of 
vitamin B on nerves of the pulp has not 
yet been demonstrated experimentally. Dis- 
turbances of dentition and retarded erup- 
tion may be treated by vitamin A for pre- 
vention of dystrophy and caries. Vitamins 
A and D should be given during pregnancy 
and early infancy. In cases of caries in 
children and adolescents, the three vitamins 
may be used to stop the destructive proc- 
esses. A rapid treatment of rickets will 
avoid structural changes in the jaws. After 
the age of 40, the importance of vitamins to 
the teeth decreases progressively. The au- 
thor concludes that all clinical and thera- 
peutic problems connected with vitamins 
should be studied simultaneously with cal- 
cium and phosphorus metabolism. When 
all of these factors are recognized in their 
proper proportions, many problems in ther- 
apy may be solved. 

Detached Retina Caused by Infected 
Tooth (H. Oroz, Odontologia, 1933): A 
woman, 29 years of age, suddenly presented 
a detached retina on the right side. For 
two months, she had had pain in her upper 
right lateral incisor. It was extracted four 
days after the appearance of the ocular dis- 
turbance. Five days later, the lesions in 
the eye were improved and, at the end of 
a month, an ophthalmoscopic examination 
showed no trace of the detachments. No 
treatment was given other than the re- 
moval of the infected tooth.—Stomatologie, 
May, 1934. 

Clinical Reaction from Radical Dental 
Treatment in Twenty Tuberculous Pa- 
tients (Gerhard Hertzberg, Norske Tann- 
laegefor. Tid., January, 1934): Summary: 
It seems that oral conditions in patients 
with tuberculosis of the lungs are poorer 
than in healthy persons. In the literature 
on the subject, gingivitis and erosion cavi- 
ties are pointed out to be characteristic of 
these patients. On the other hand, it seems 
that poor oral hygiene in a patient with 
pulmonary tuberculosis affects his general 
health, and thus indirectly inhibits the 
tendency to heal of the benign tuberculosis. 
Poor masticatory effect, an increased dan- 
ger of an infection of the alimentary tract 
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as a result of oral sepsis and possible ail- 
ments caused by metastases from infectious 
dental foci must be considered. As to in- 
vestigations, attention was directed toward 
the increase in the blood of toxins from 
dental foci. It was thought that elimina- 
tion of these foci might bring about a cor- 
responding liberation of immunologic com- 
ponents, which then would benefit the gen- 
eral defensive power of the organism. Our 
investigations reach from June, 1932, till 
April, 1933. The cases consist of eighteen 
in which the patients all had sepsis, the 
majority of them being in a poor clinical 
condition and showing a refractory reac- 
tion as to the usual treatment. The meth- 
ods of examination employed are the usual 
clinical, physical and roentgen-ray methods. 
Besides the blood sedimentation rate, leu- 
kocyte counts and differential blood-counts 
according to Schilling’s formula have been 
determined on series before and after a 
radical treatment of the teeth. Roentgeno- 
grams were taken of all suspected teeth. 
Every tooth with an abscess, every root- 
filled tooth and every carious tooth with a 
weak pulp reaction was extracted. The 
majority of the teeth were replaced by 
prostheses. The data from the cases may 
be summarized as follows: twelve of eight- 
een patients subject to the dental treat- 
ment showed lower blood sedimentation 
figures in connection with the extraction. 
In six of the cases, the decrease was only 
temporary, the sedimentation rate reach- 
ing the same level as before extraction 
(generally after from two to three 
months). Besides these, there was 1 case 
(No. 7) in which the first decrease, after 
one and one-half months, was followed by 
a drop of the sedimentation rate. In the 
remaining five cases (Nos. 1, 3, 5, 9 and 
12), the sedimentation rate remained con- 
stant after extraction. In three cases (Nos. 
13, 14 and 18), a striking increase in body 
weight took place in connection with the 
extraction, especially after the prosthetic 
treatment. Account has been taken of the 
regular seasonal variations and all those 
who gain weight slowly and evenly under 
a hospital dietary and a specific treatment 
have been counted out, only the three 
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cases in which marked increase in weight 
took place after dental treatment remain- 
ing. The changes of the clinical status were 
as follows: four patients died; conditions 
were generally speaking unchanged in five; 
the clinical picture was decidedly improved 
in nine. As to the convalescence of the 
latter, it is thought that the improved oral 
hygiene and the improved masticatory im- 
plements have played a more or less im- 
portant role besides the other treatment. 
In two of the cases (Nos. 3 and 13), it seems 
most probable that the improvement may be 
regarded as a direct consequence of the 
dental treatment. It is probable that the 
improvement also has some relation to the 
dental treatment in two other cases (Nos. 
12 and 18). The mode of sifting and re- 
viewing cases is thought to be both con- 
servative and critical. The results seem to 
confirm the working hypothesis. When the 
sedimentation rate shows a decrease in 
twelve of eighteen cases, and when the shift 
to the left of the neutrophile blood picture 
in fourteen cases becomes less pronounced, 
this is of too frequent an appearance to 
allow one to charge it to the account of 
mere chance. It must rather be said to 
confirm the hypothesis that the elimination 
of the dental foci causes a diminution of 
the toxins in the body, which is determined 
indirectly. When a patient has a relatively 
benign phthisis in status quo as far as the 
clinical picture is concerned for several 
months under a more or less active special 
treatment, the teeth ought to be, if they 
have not been, examined by a specialist 
and also by the roentgen rays. If it becomes 
apparent that the patient has considerable, 
either superficial or occluded, oral sepsis, 
he should be subject to radical dental treat- 
ment. After elimination of the dental 
(oral) source of toxins, and with more 
effective and cleaner masticatory organs, 
his clinical condition will very often, under 
the same special treatment as before, tend 
toward improvement and recovery. On a 
later occasion, two patients from the Lun- 
gegarden Hospital were given treatment ac- 
cording to this new indication, with radical 
dental treatment. The treatment must be 
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said to have completed the more specific 
pulmonary treatment. 

Use of Iodin (N. G. Papontonopoulos, 
Greek D. Rev., June, 1934): The author 
calls attention to iodin as the most freely 
used drug in the dental pharmacopeia. The 
beneficial effect of iodin on the gums and its 
germicidal value has given it its popularity. 
As a result, its possible ill effects have been 
overlooked. The author refers to Raah who 
reported, in Zeitschrift fur Stomatologie, 
Vol. 29, 1931, twenty-three cases in which 
constant or excessive use of iodin had pro- 
duced or accentuated hyperthyroidism. He 
warns against its too free use and against 
possible thyroid disturbances. 

Paradentitis Agranulocytotica (W. 
Bauer, Ztschr. f. Stomatol., 1933, Vol. 31, 
p. 1): In the course of a so-called agranu- 
locytosis, there developed a rapidly pro- 
gressive necrotic inflammation of the para- 
dontium. The microscopic findings were 
hemorrhage, formation of hollow spaces, 
splintering and flattening of alveolar bone 
and cementum surfaces. 

Changes in the Syphilitic Denture (E. v. 
Madarasz, Ztschr. f. Stomatol., Vol. 31, 
1933, p. 17): The author gives the follow- 
ing grouping of dental manifestations in 
syphilis in the order of their frequency: 
(1) Hutchinson’s teeth; (2) delayed per- 
manent dentition; (3) enamel hypoplasia; 
(4) atrophy, especially in the large incisors 
and first permanent molars; (5) micro- 
dontism; (6) diastema between the upper 
central incisors; (7) absence of upper lat- 
eral incisors; (8) convergence of upper 
central incisors and torsion of the cuspids; 
(9) Krepuska-Nonne tooth; (10) peg teeth. 

Ability of the Pulp to Transform Itself 
into Other Tissue (J. Friedman, Ztschr. f. 
Stomatol. Vol. 32, p. 222, 1934): On the 
basis of clinical experience and experimen- 
tal studies on dogs, the author concludes 
that in aseptic pulp amputation, the pulp 
remnant is capable of reacting by the for- 
mation of osteoid tissue. This reaction is 
weak or absent when arsenic paste is used. 
The deposition of osteocementum in the 
root canals is made possible by the meta- 
plasia of the pulp cells. 
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INDIANA 

Dr. Harter Speaks at Medical Meeting: 
At the fifty-first semiannual meeting of the 
Eleventh Indiana Councilor District Med- 
ical Association, Arthur L. Harter spoke 
on “Dental and Medical Relationship.” 


LOUISIANA 

Dentists Address Medical-Dental Group: 
The Orleans Parish Medical Society and 
the First and Second District Dental So- 
ciety were addressed at a joint meeting in 
New Orleans, by Samuel H. McAfee, on 
“Food and Teeth,” and by William John 
Healey on “Unbalanced Occlusion and Its 
Relation to Adjacent Structures of the 
Oral Cavity.” 


MINNESOTA 

New Editor: With the October, 1934, 
number of North-West Dentistry, Verne 
D. Irwin, of Duluth, will assume the duties 
of editor of the journal. Because of the 
pressure of many other duties, Thomas P. 
Ryan found it necessary to resign as editor. 


NEW JERSEY 

Hypnotic Drug Law Regulations: Regu- 
lations for the Enforcement of Chapter 279 
P. L. 1933, A Supplement to the Pharmacy 
Act Regulating the Sale of Barbital and 
Other Hypnotic or Somnifacient Drugs. 
Regulation No. 1—Scope of the Act: No 
barbital, barbituric acid, malonyl urea, or 
other compounds, derivatives or prepara- 
tions thereof may be dispensed or sold at 
retail to any person except upon the pre- 
scription of a duly licensed physician, den- 
tist or veterinarian. No sulphonmethane 
(sulfonal), sulphonethylmethane (trional) 
or diethyl-sylphondiethylmethane (tetron- 
al), carbromal, paraldehyde, chloral, chloral 
hydrate, chlorbutanol or any compounds, de- 
rivatives or preparations thereof may be 
dispensed or sold at retail to any person 
except upon the prescription of a duly li- 
censed physician, dentist or veterinarian. 
Regulation No. 9—Exceptions: Chapter 
279 P. L. 1933 does not apply to any com- 


NEWS 


pound or mixture or preparation of hyp- 
notic drugs that is intended to be used as a 
spray or a gargle or a liniment or in any 
other wise for external application only; 
provided such compound or mixture or 
preparation intended for external applica- 
tion only shall contain in addition to the 
content of barbital or other hypnotic or 
somnifacient drug, some other drug or 
drugs conferring upon it medicinal qualities 
other than those possessed by the barbital 
or other hypnotic or somnifacient drugs 
alone, and that such compounds or mixtures 
or preparations shall be sold in good faith 
for the purpose for which they are intended, 
and not for the purpose of evading the 
provisions of this act. Solutions of drugs 
dispensed in ampuls, containing small 
amounts of chlorbutanol for preservative 
purposes, are not considered as coming 
within the scope of this act, provided such 
solutions do not contain barbital or other 
hypnotic or somnifacient drugs as defined 
in the act. 


NEW YORK 

Newly Elected Officers: At the annual 
meeting of the delegates to the Allied Den- 
tal Council held June 20, the following 
officers were elected for the year 1934- 
1935: president, Louis J. Abelson; vice 
president, Charles Ogur; treasurer, Henry 
Spenadel; secretary, Alfred J. Asgis. 

Annual Report of Membership Com- 
mittee: The Membership Committee re- 
ports a successful year in its particular 
activity on behalf of the First District 
Dental Society. In 1934, 177 new members 
were admitted to the society, as compared 
with seventy-five in 1933. 

Orthodontic Society Organized: A so- 
ciety to be known as the North Atlantic 
Orthodontic Society has been incorporated 
under the laws of the State of New York. 
Its aims and purposes are as follows: (1) 
to encourage and foster the development 
of the study of orthodontia in the general 
practice of dentistry; (2) to disseminate 
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accurate information as to all matters of 
interest to the association and the mem- 
bership thereof; (3) to advance the art 
and science of orthodontia in all of its 
phases; (4) to promote a more enlarged 
friendly intercourse between orthodontists 
and the members of the dental profession 
generally; (5) to discourage the divorce- 
ment of the art and science of orthodontia 
from the profession of dentistry; (6) to 
encourage the contribution of the science 
and art of orthodontia in the interest of the 
public health; (7) to cooperate with dental 
organizations, societies and associations by 
lectures and meetings for the purpose of 
enhancing the progress of the science and 
art of orthodontia. The following officers 
have been elected: William McGill Burns, 
president; Jay M. Cornell, vice president ; 
Talbot H. LeBlanc, secretary; Jonas Sel- 
verstone, treasurer. 

Rochester Dental Society Creates Office 
of Librarian: Last winter, the Rochester 
Dental Society created the office of librar- 
ian, the duties of which are to obtain in- 
formation concerning all postgraduate 
courses given by commercial houses or in- 
dividuals. This information will be kept 
on file so that whenever the clinic commit- 
tee of the society wishes to get in touch 
with a clinician on any subject, or a group 
of men wish to take a postgraduate course, 
they will know where to find such a cli- 
nician or teacher, and will know in advance 
what the latter has to offer in his course. 
It is hoped that those who have courses to 
offer will get in touch with the librarian, 
Harold O. Brown, Cutler Bldg., Rochester. 

Dr. Rappleye Appointed Dean of Dental 
School: Willard Cole Rappleye, dean of 
Columbia University College of Physicians 
and Surgeons, has been appointed dean of 
the School of Dental and Oral Surgery, 
entering on his duties, July !. 


TENNESSEE 

Advisory Council Appointed: Governor 
McAlister recently appointed a new state 
council of public health to act in an ad- 
visory capacity to the state department of 
health. At the first meeting John M. Lee 
and Oren A. Oliver, Nashville, were 
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elected president and vice president, re- 
spectively. 


WASHINGTON 

Washington State Meeting: At the 
forty-eighth annual convention of the 
Washington State Dental Association, held 
in Tacoma, June 14-16, G. B. Mann, Spo- 
kane, was elected president for the ensuing 
year, with Milton F. Randolph, Seattle, 
president elect. New members on the ex- 
ecutive council are J. H. Whistler, Centra- 
lia, J. H. Winstanley, Wenatchee, and A. 
B. Lockard, of Spokane. 

An increase in interest was evidenced by 
a rise in membership of the Tacoma or- 
ganization from thirty men last year to an 
all time high record of seventy-nine. Other 
components also showed a marked increase. 
For the first time in the history of the 
state convention the President of the 
A.D.A. attended the meeting. 


DEATHS 

Davenport, Sebert, E., New York City; 
Pennsylvania College of Dental Surgery, 
1878; died June 7. 

Franzblau, Samuel, Brooklyn, N. Y.; 
New York College of Dentistry, 1918; 
died, May 9. 

Gossard, Albert E., Kansas City, Mo.; 
Kansas City-Western Dental College, 
1900; died recently. 

Grassle, Lee C., Berwyn, IIl.; North- 
western University Dental School, 1924; 
died July 9; aged 37. 

Gunton, Leonard M., Woodhaven, N. Y; 
The Thomas W. Evans School of Den- 
tistry, 1904; died May 11. 

Holder, Warren §., New York City; 
New York College of Dentistry, 1897; 
died May 23. 

Link, Anton, Chicago, IIl.; Chicago Col- 
lege of Dental Surgery, 1911; died July 
24; aged 62. 

Singer, Charles, New York City; Tem- 
ple University College of Dentistry, 1931; 
New York University College of Dentistry, 
1932; died June 1. 

Willis, George P., Huntington, N. Y.; 
New York College of Dentistry, 1892; 
died May 23. 
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BOOK REVIEWS 

Diet and the Teeth, An Experimental 
Study: Part III. The Effect of Diet on 
Dental Structure and Disease in Man. By 
May Mellanby. Paper. Price, 5s. net. 180 
pages, with forty-six plates. London: His 
Majesty’s Stationery Office. 

The novel character of the conclusions 
drawn from the earlier experiments of 
May Mellanby in Parts I and II of her 
memorable work on diet and the teeth and 
the widespread acceptance of the general 
conclusions of Mrs. Mellanby makes the 
appearance of a third part of the work a 
matter of interest. Readers will recall that 
the previous studies of Mrs. Mellanby were 
concerned with the effects of certain diets 
on the structure of teeth of dogs. The 
present report carries those experiments 
over to man. The earlier studies were used 
as the basis for the contention that normal 
tooth structure, the definition being a 
purely arbitrary one, depended on an ade- 
quate supply of nutritionally available cal- 
cium and phosphate supplemented by vita- 
min D; and that the structure of the teeth 
could be changed at will according to the 
diet. Despite this simple picture, it should 
be pointed out that Mellanby’s conclusions 
have not been accepted any more than the 
simple chemical explanation of caries of- 
fered years ago by Miller. This does not 
detract from the value of the findings, but 
suggests that further search is necessary 
before the last of this long story is told. 
Indeed, in this country, investigators whose 
conclusions are evidently free from bias 
maintain that an adequate diet in all the 
essentials is necessary to prevent or arrest 
decay. It is significant that nearly all 
groups of reliable investigators have found 
all the calcium and phosphorus supposedly 
needed in the diet without resorting to 
expensive tablets or powders for whose 
use there is little authority. In this respect, 
Mrs. Mellanby stands on the same ground 
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as her American colleagues. For those 
who have not the book available, some of 
the conclusions of the clinical work may be 
of interest: 

A. The structure of teeth in animals 
was “the outcome of a battle” between 
specific dietetic and environmental influ- 
ences during the period of dental growth. 
The factors which aid calcification are: 

1. Fat soluble vitamins, especially D, and 
foods containing these; i.e., egg yolk, cod 
liver oil, fish, meat fat and milk. 

2. Foods rich in calcium and phosphorus; 
i.e., egg yolk and milk. 

3. Sunshine or other sources of ultra- 
violet radiation. 

B. As against these may be placed those 
dietary factors which hinder calcification; 
i.e., cereal and cereal products; a contention 
not independently supported. 

1. Foods producing growth without hav- 
ing calcifying influences; i.e., lean meat, 
pig fat, carbohydrates, etc. 

2. Anything which prevents sunlight or 
other sources of ultraviolet from reaching 
the skin. 

Those measures listed in the first cate- 
gory may be readily accepted but there is 
still some question as to the contention 
regarding “toxic properties” of cereals. 

The normal tooth, as defined by Mel- 
lanby, is one with a “smooth, shiny and 
creamy white surface and showing in sec- 
tion, relatively thick enamel with little 
pigmentation and comparatively little tend- 
ency to stain, and thick dentine free from 
poorly decalcified areas.” Any tooth not 
up to this standard is described as “hypo- 
plastic.” It was found in the experiments 
that there was a definite relationship be- 
tween the surface texture and histologic 
structure. Using these criteria, Mellanby 
concludes from a statistical study that the 
teeth of English children are largely de- 
fective in structure. 

Normal teeth as a rule are more resist- 
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ant than hypoplastic teeth to caries, and 
the results of experiments on dogs are 
transferable to man. This statement is of 
some importance in view of the contentions 
that results on the teeth of animals are 
not transferable to man. In children, as in 
animals, these teeth calcify in utero. Hypo- 
plasia was not so easily produced. This is 
supported by an examination of the de- 
ciduous teeth and those which develop after 
weaning when the child is placed on a 
mixed diet. A fact of social significance is 
the finding that children from poor English 
homes are more liable to have imperfectly 
calcified teeth with a greater tendency to 
decay. As far as these results are applicable 
to children in American homes, a more 
careful and detailed consideration of the 
data is advisable. Treacle, cereals and 
salt pork form a large part of the diet of 
English children, whereas, in this country, 
as shown by an eminent dietitian a few 
years ago, the tendency is toward a more 
varied diet. In experiments of this sort, 
the exceptions are probably of more im- 
portance than the rule, for exceptions some- 
times may lead to a clue. Examination of 
the children observed showed that in 11 
per cent there was little or no direct as- 
sociation between the primary structure 
and the liability to decay. The clue to 
these exceptions, according to Mellanby, 
is suggested by the previous animal experi- 
ment. For instance, “when fully erupted 
teeth of dogs are subjected to an external 
stimulus, such as attrition either naturally 
acquired or produced artificially, the odon- 
toblasts of the corresponding part of the 
pulp chamber respond by laying down new 
dentin. The quality and quantity of this 
secondary dentin can be controlled by the 
character of the diet. From this, Mellanby 
concludes that the hypothesis between den- 
tal structure and caries is fully defined, 
although she admits that other factors may 
exert a secondary influence. 

The amount of vitamin D that is neces- 
sary to insure perfect calcification is not 
known, a fact of great importance; nor are 
we fully aware of the amount of calcium 
and phosphorus required in relation to vita- 
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min D during different periods of growth, 
nor the form in which they are most readily 
absorbed or utilized. These conclusions 
should be food for thought to those diet 
faddists who exploit calcium phosphate 
compounds in tablets or powder for the 
development of perfect teeth. Despite the 
recent picture painted in the promotion of 
these materials, a reading of this part of 
Mrs. Mellanby’s work will make apparent 
at once that the subject is even more com- 
plex than in respect to rickets, which already 
has been the subject of a great deal of 
clinical and biochemical investigation. In 
this respect, it may be pointed out that the 
calcium and phosphorus relations and the 
dosage of cod liver oil and the other sources 
of vitamin D for the cure and prophylaxis 
of rickets is more clearly known. This 
factor becomes apparent. as one studies the 
literature in respect to the use of cod liver 
oil for the cure of rickets and for the pre- 
vention of caries. 

Whether one agrees or disagrees with 
the conclusions of Mrs. Mellanby, every 
reasonable mind will agree that she has 
contributed much to the investigation of 
this complex subject. Her work provides 
much food for thought. 

The conclusions in the book are supple- 
mented by a wide array of tables of statis- 
tical data and by many photographs. “Diet 
and the Teeth” is a monograph well worth 
the acquaintance of every dentist who is 
seriously interested in this vast subject. 

SAMUEL M. Gorpon. 

Lehrbuch Der Physiologie Fir Studier- 
ende der Zahnheilkunde. By Ernst Fischer 
and Emil Lehnartz, University of Frank- 
fort-on-the-Main. Published by Julius 
Springer, Berlin, 1934. 

The textbook of physiology was written 
for dental students who pursue the study of 
physiology. The reviewer questions whether 
dental students and medical students should 
be taught physiology differently. A thor- 
ough knowledge of physiology is just as 
essential to the dental practitioner as it is 
to the practicing physician. As a matter of 
fact, the text is a condensed version of any 
standard textbook and very little additional 
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material that would justify its classification 
for the dental student. By far the best 
pages are on the endocrine glands. The 
authors have treated this subject well, 
bearing in mind its important relationship 
to the proper functioning of the whole or- 
ganism. Much experimental work has been 
done on the endocrines (parathyroid, hy- 
pophysis, thyroid, etc.) and their relation 
to the physiology of the teeth. It seems, 
therefore, that a textbook written particu- 
larly for dental students should treat this 
subject more exhaustively. An item treated 
in this textbook which is usually left out 
in the other texts of physiology is the me- 
chanics and physiology of mastication. The 
book has a philosophic introduction at- 
tempting to explain in biochemical terms 
life and death. The subjects treated are 
well illustrated. It has a good index but 
lacks a bibliography. 
B. SHAPIRO. 


A RESOLUTION ADDRESSED TO THE 
PRESIDENT AND MEMBERS OF THE 
COLORADO STATE DENTAL 
ASSOCIATION 

One of the members of the Colorado 
State Dental Association has been highly 
honored by the United States Government. 
He graduated from the dental college in 
Denver in 1916 and was commissioned first 
lieutenant in the Officers’ Reserve Corps. 
He was called into service, September, 1917. 
In May, 1918, he sailed for France. He 
was assigned to the 356th Infantry of the 
89th Division. This division engaged in 
battle with the enemy in the St. Mihiel 
Drive, and later in the Meuse-Argonne 
offensive. After the Armistice, these or- 
ganizations were the army of occupation 
in Germany. 

Quoting from General Orders No. 32 of 
the War Department, dated, Washington, 
D.C., March 1, 1919: 

“By direction of the President, under the 
Provisions of the act of Congress approved 
July 9, 1918 (Bull. No. 43, W. D., 1918), 
the distinguished service cross was awarded 
by the commanding general, American Ex- 
peditionary Forces, for extraordinary hero- 
ism in action in Europe, to the following- 


Miscellany 1717 


named officers and enlisted men of the 
American Expeditionary Forces.” 

Near the end of this list is the following: 

“Robert O. Smith, first lieutenant, Den- 
tal Corps, 356th Infantry. For extraordi- 
nary heroism in action near the Meuse 
River, France, Nov. 6-11, 1918. After all 
the medical officers of the battalion had 
been wounded, Lieutenant Smith for six 
days efficiently performed the duties of a 
medical officer, repeatedly moving his first- 
aid station forward and administering to 
the wounded under perilous shell fire. 
After caring for the wounded, he person- 
ally searched the field of action for further 
casualties.” 

Robert O. Smith is the only officer of 
the Dental Corps of the United States 
Army ever to be awarded the Distinguished 
Service Cross. He is one of us and a mem- 
ber of this society and affiliated dental soci- 
eties, and it is only fitting that permanent 
records should be made of his deed. There- 
fore, we move that this report be accepted 
and spread upon the minutes of this society 
and that a copy of this shall be carried by 
the Colorado Delegates to the next meeting 
of the American Dental Association, to be 
read and a motion made by the Delegates 
to spread it upon the minutes of the Ameri- 
can Dental Association. 


Mivirary AFFAIRS COMMITTEE, 
C. C. Comps, Chairman, 
R. H. McBripe, 
C. S. PARKER. 


CORRESPONDENCE 
CC Camps AND THE DENTIST 


To the Editor: 

This is simply to call your attention to 
a little matter which needs looking into. 
There are probably half a million men in 
camp—or have been or will be before the 
present winter has passed. These camps 
are widely scattered and some provision 
has to be made with the local practitioners 
for extracting teeth, treatments, etc. Each 
camp has an attending physician for ap- 
proximately 225 men. Over a group of 
these camps is a H. Q. Regular Army cap- 
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tain or major M.D. Uncle Sam in pro- 
viding for these men and boys looks after 
their health to the best advantage possible. 
Drinking water is tested and camp hos- 
pitals are constructed. Major operations 
may be performed at nearby hospitals. 

The pay for the average dentist is usually 
around $10 or $15 per month, and the fee 
is usually $1 for extractions. Nothing is 
charged for treatments. The man is sent 
in for an extraction with an order. The 
camp contract physician, by the way, re- 
ceives from $225 up to possibly $350 per 
month counting allowances, etc. He devotes 
his full time to the work and the pay is 
probably several times more than he could 
collect from a practice just starting. 

If, by any mishap, a “drunk” is placed in 
charge of a camp, trouble ensues from all 
sources, until he is gotten rid of. All kinds 


ANNOUNCEMENTS* 


CALENDAR OF MEETINGS 

American Dental Association, New Or- 
leans, La. 

American Congress of Physical Therapy, 
Philadelphia, Pa., September 10-13. 

American Dental Society of Europe, 
London, July 31-August 3. 

American Public Health Association, 
Pasadena, Calif., September 3. 

Belgian National Dental Congress, Brus- 
sels, August. 

Mid-Southern Postgraduate Dental 
Clinic, Memphis, Tenn., October 22-24. 

Montreal Dental Club Clinic, October 
18-20. 

New York Dental Centennial, 
York City, December 3-7. 

Odontological Society of Western Penn- 
sylvania, Pittsburgh, Pa., November 7-9. 

Society for Advancement of General 
Anesthesia in Dentistry, New York City, 


New 


*Announcements must be received by the 
fifth day of the month in order to be published 
in the forthcoming issue of THE JOURNAL. 
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of accounts such as dental fees and charges 
for drugs, are held up and so a long wait 
for remuneration ensues. 

I believe it would be a good idea to sug- 
gest to the department that these physicians 
be furnished with forceps, dental materials, 
etc., and the physician be allowed to do the 
work himself. 

If the fees for extractions are not worth 
from $2 to $4, the dentists in the various 
localities should decline the work. When 
it takes months to collect even the small 
sum allowed, it is not worth anything. Of 
course, we might donate the service to 
Uncle Sam, but, in view of the fact the 
officers and men are paid instantly, why 
should not the dentist, be paid at least each 
ninety days? 

P. §. COLEMAN, 
Wilburton, Okla. 


third Monday in February, April, October 
and December. 

District of Columbia at George Wash- 
ington University, Washington, D. C., sec- 
ond and fourth Tuesdays in each month 
from October to June, inclusive. 


STATE SOCIETIES 
May 
Illinois, at Quincy (14-16) 


STATE BOARD OF DENTAL 
EXAMINERS 

California, at San Francisco, December 
3. K. I. Nesbitt, 450 McAllister St., San 
Francisco, Secretary. 

Connecticut, at Hartford, November 21- 
24. Almond J. Cutting, Southington, Sec- 
retary. 

Indiana, at Indianapolis, October 29-No- 
vember 2. J. M. Hale, Mt. Vernon, Sec- 
retary. 

Iowa, at Iowa City, December 17-20. 
Hardy F. Pool, Mason City, Secretary. 
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New Jersey, at Trenton, December 3-8. 
John C. Forsyth, 148 W. State St., Tren- 
ton, Secretary. 

BOARD OF DENTAL EXAMINERS OF 
CALIFORNIA 

The next meeting of the Board of Dental 
Examiners of California for the purpose of 
conducting examinations for a license to 
practice dentistry in California will be held 
in San Francisco, beginning December 3. 
Applications must be in the office of the 
secretary at least twenty days prior to the 
date of the examination. For all informa- 
tion, address 

K. I. Nessitt, Secretary, 
450 McAllister St., 


San Francisco. 


CONNECTICUT DENTAL COMMISSION 

The Connecticut Dental Commission 
will meet in Hartford, November 21-24, 
for the examination of applicants for li- 
cense to practice dentistry and dental hy- 
giene, and to transact any other business 


proper to come before it. Applications 
should be in the hands of the recorder at 
least ten days before the meeting. For 
application blanks and further information, 
apply to 
ALMOND J. CuTTING, Recorder, 
Southington. 
NEW YORK DENTAL CENTENNIAL 
The New York Dental Centennial is to 
be held in celebration of the hundredth 
anniversary of the founding of the first 
dental society, “The Society of Surgeon 
Dentists of the City and State of New 
York,” December 3-7 at the Hotel Penn- 
sylvania, New York City. 
“New York Dental Centennial” 
Commission Offices, 
Hotel Pennsylvania, 
New York City. 
ODONTOLOGICAL SOCIETY OF 
WESTERN PENNSYLVANIA 
The fifty-third annual meeting of the 
Odontological Society of Western Penn- 
sylvania will be held in Pittsburgh at the 
William Penn Hotel, November 7-9. 
A. G. Wicks, Secretary, 
Jenkins Bldg. 
Pittsburgh. 


AMERICAN SOCIETY FOR THE AD- 
VANCEMENT OF GENERAL 
ANESTHESIA IN 
DENTISTRY 

The first regular meeting of the Ameri- 
can Society for the Advancement of Gen- 
eral Anesthesia in Dentistry for 1934-1935 
will take place October 22, at the Frater- 
nity Club, 38th St. and Madison Ave., New 
York City. The meeting will be started 
promptly at 8:30 p. m.; dinner at 7. 

Harry J. Frevp, Secretary, 
130 Market St., 
Newark, N. J. 


BELGIAN NATIONAL DENTAL 
CONGRESS 

A dental congress is being organized by 
the practitioners of Belgium, under the 
direction of the Association Generale Des 
Dentistes de Belgique, for the first days of 
August, 1935, in connection with the Brus- 
sels International Exhibition. Dr. Watry 
is president of the Section of Pure Science; 
Dr. Boisson, Applied Science; Dr. Bau- 
doux, Electrotherapy; and Mr. Cyrus Fay, 
Demonstrations. ‘The Organizing Com- 
mittee will be glad to receive the names of 
any colleagues wishing to participate in 
the congress with essays or clinics. Ad- 
dress A. Joachim, 3 rue de Hornes, Brus- 
sels. 

L. DemMouLin, Secretary-General. 


FALL CLINIC OF MONTREAL 
DENTAL CLUB 
The tenth annual Fall Clinic will be held 
under the auspices of the Montreal Dental 
Club, October 18-20, at the Mount Royal 
Hotel. 
F. W. SAUNDERS, 
Drummond Medical Bldg., 
Montreal. 


AMERICAN DENTAL SOCIETY 
OF EUROPE 
The next annual meeting of the Ameri- 
can Dental Society of Europe will be held 
in London, July 31-August 3. 
K. C. CAmpBELL, Secretary, 
83 Portland Place, 
London, W. 1, 

England. 
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